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HNF=3531 -REVO

Borehole 21-00-01

No Gamma-Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 145 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 145 ft

Survey Depth : | 145 fi

First Survey Date : | 1/14/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 154

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | RR. Randalt

Company Name : | Three Rivers Scientific
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Borehole 21-00-01
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

, 2/
vBorehole EA’ - DD-p/ Total # Surveys = Probe Type O

# neutron surveys Z # GR Surveys J4& o<

Log Date: )/~ 21" £-22-7F Last Presentation Plot Dates
\ (f different from 1 & Last)
Contamination Zone Depth(s): yppoe [
Isotope from Spectral Survey: L= Max Survey Depth / 4=
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected [num. Samples| Comment

~(

BackGnd. Txt
Survey Date  [Reason Selected] num. Samples | Feq.Clean Avg Bkg | Comment

' Analysis Notes
Cc .207// ; %P’ - éz?/-vfé‘ £ —Z2="" bR, 7;47,7‘/,7;% S — (,é__‘
0P / L ez ; C L, 2 Lo . ey g
{’ = & 2T Z s k{;;— )
MT’
=
Analyst Name % S/W ver /AL A s 2,0
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HNF=3531 -REVO

Borehole 21-00-02

Contamination (Cs-137 & Ru-106) from 70-80 feet is Stable, late
Contamination (Co-60) from 80-90 feet is Stable

Grade thickness product from 70 to 80 feet increased starting 1975, but consistent with a
least squares fit for Cs-137 (HPGe identified) and Ru-106 (hypothesis) from 1976 to 1994.
The least squares fit results in a gross gamma contribution ratio of Ru-106 to Cs-137 of
17.1 as of Dec 1975. This zone appears stable since 1976.

Grade thickness product from 80 to 90 feet appears stable from 1975 to 1993,

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03; Neutron
Borehole Depth : | 100 £
Survey Depth : | 100 ft
First Survey Date : | 1/14/1975
Last Survey Date . | 6/17/1993
Number Surveys : | 141
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshotd for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold 0<vai<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

70-80 Stable late, 80-90 Stable

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=3531 ~REVO

Dry Well Survey Analysis - Notes
. o2 [
Borehole £/~ 00 — Total # Surveys ﬁ Probe Type £ %
# neutron surveys __ & # GR Surveys =32 / 7/

LogDate: /-/% AL L/7-%2> Last Presentation Plot Dates
(If different from 1% & Last)
Contamination Zone Depth(s): /0 —2&  70-5p & ¥2-22
Isotope from Spectral Survey: (= /@ Lo Lol D" Max Survey Depth (0O
Co @ 7 Y- Y,
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt
Survey Date  Reason Selected lnum. Samples| Comment
N
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean AvgB Comment
' Analysis Notes B
~ > . /,
Lo 72 Z AN N - _ﬁgﬂ/f’ﬁi{y v e £
/ N 7 i Lt 7 ’.14 Az X 14.’,:4 .‘
4 ~

Analyst Name % / S/W ver T/’/ é f/ﬁ X 2
00 010
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HNF=3531 fREVO
filen = "two,xt” Well 21-00-02

A = READPRN (filein) yri= A<T> net = AT bkg := ASE> max = A4
e oo 3682
N := last(yr) N =107 i=0.N k:=0..300 ji=0..299 o= 265 25
. = = = Eu variables are
Teo = 5.27 Tes = 30,17 aco i= 00 acs = 50 RU-108 aeu = 700
2
e 2 o) e
Cs, i= acs-e Co, i= acoe Eu, := aeu-e -1 tot; := Cs, + Ey;
gross, 1= tiet,
This data edited for spurious points
500 ¥
400 [~ -
300 - —
gross;
(-]
tot;
— 200 - -
‘lm — ol
o
0 1 8
74 92 94
2
- (y’i" 75)«@ - (yri— 75) n(2)
ssq{al ,a3) = Z gross, — | al-e S +a3e b
i
Given
ssq(acs,acu)=0 Im]
ocs i
[ ] ‘= Minerr(acs, aeu}
oeu ocs = 46.585 ceu = 799.464
oics
2 2) — =0.058
- (yri - 75) «% - (yri- 75) --héu- aeu
Cs, i= ocs-e Eu, = aeue tot, = Cs, + Eu,
Euy
- 0
out®” = yr out~'> := tot WRITEPRN("twop.txt" ) = out Csy, 8.048-10
Two component decay. med 8/1/88
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HNF;3531 ~REVO

Borehole 21-00-05

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 5 to 140 feet.

Gross Gamma Survey Information

Probe Type . | 04: Nal

Other Probe Types : | 03; Neutron

Borehole Depth : | 140 ft

Survey Depth : | 140 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 100

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Borehole 21-00-05

Oldest Survey
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HNF;353.1 “REVO

wr Dry Well Survey Analysis - Notes

“Borehole L/ -0P-0L Total # Surveys [ 02 Probe Type 0%
# neutron surveys ¥ # GR Surveys 97
Log Date: | </ 774 1* L =/7-73 Last Presentation Plot Dates
(If different from 1" & Last)
Contamination Zone Depth(s). __ »Z7z72~ % R
Isotope from Spectral Survey: (s ~Apy> 2 (= ./ - Max Survey Depth )70 _
Jr’ﬁf-‘//
GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date [Reason Selected num. Samples! Comment

BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq.Clean Avg Bkg | Comment

_ Analysis Notes
Clogon  Lorer”, 05" pal jom— glbpow , FinZwonl é’ff;-
) S YT — 2774%/}’7—— . ) 27 ~

N

Analyst Name %fﬂ%ﬁ/// S/W ver 7" A2 2
00 015
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Borehole 21-00-07

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 5 to 145 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 14: shielded Nal, 02: GM; 04. Neutron
Borehole Depth : | 90 ft
Survey Depth ; | 90 ft
First Survey Date : | 1/15/1975
Last Survey Date : | 10/5/1993
Number Surveys : | 358
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O<val<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

~7 016




HNF=3531 jREVO

Oldest Survey
1/15/1975

Gamma (c/s)

10 1

20

30 1

Depth (f%pl)

(91
o

60 4

70 -

80 1

g0

0 100 200
0

100 §

Frequency Ciean (%)

Average Background {c/s)
N
(4.}

L4
o

+
L]

-
(=]

(0]
[4)]

o
(=]

o

e S Y
[= T = ]

o

1875 1980 1985 1980 1985

a ®
(=]

Borehole 21-00-07

No Gamma-Ray Emitting Contamination
Above Survey Detection Threshold

L ]
L

Date (Year)
WW&I&O oaaaeaeooo 6000000006300000900030000ACA0CT00

o

-]

Analysis by: Three Rivers Sclentific

00 017




:zmmwmup mxm<o

.........................................

0000000000
111111111



HNF=3531 -REVO

Dry Well Survey Analysis - Notes

oo, 14
. )
Borehole 2 Z - ) - 7 Total # Surveys 2L2 Probe Type % J
. # neutron surveys _ % # GR Surveys 3572
Log Date: | -/5-75 1 1P -£~%2  Last Presentation Plot Dates
(If different from 1" & Last)

Contamination Zone Depth(s): _ NMoawe 1 =8 ‘
Isotope from Spectral Survey: _ Cs oz Lous Max Survey Depth s’ Z

GAPS. Txt
Survey Date num. Gaps | num, Samples | Comment

HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment

BackGnd. T'xt

Survey Date [Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment

Analysis Notes

\/?41 \'&;‘7”’ ,/7’//?‘" g/yfz th&‘é( o a .44@5 2 Sy e

= s o
Analyst Name #TZ S/W ver YFGF P 2 2.




HNF=3531 ~REVO

Borehole 21-00-09
Contamination (Ru-106) from 45-60 feet is Undetermined

Grade thickness product from 45 to 60 feet was specially processed with no natural
background subtraction, due to fitting inconsistencies. There is only a possible show of
Ru-106 early provided no background subtraction. Activity levels are near threshold.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : { 03: Neutron

Borehole Depth : | 75 ft

Survey Depth : | 75 ft

First Survey Date . | 1/15/1975

Last Survey Date : | 10/5/1993

Number Surveys : | 205

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<10

Depth(s) where Contamination Identified | 45-60 Undetermined
in Gross Gamma Surveys :

Analyst Name : { R.R. Randall

Company Name : | Three Rivers Scientific

nn 020
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HNF=3531 -REVO

Y 'Dry Well Survey Analysis - Notes

\'/Borehole 2/-00-29 Total # Surveys _ 208~  Probe Type _D Y
) # neutron surveys % # GR Surveys 205

LogDate: [-/S<74 ¥ ReAZ A F | ast Presentation Plot Dates

Jo-F= % (If different from 1" & Last)
Contamination Zone Depth(s): __ Ca & %! _
Isotope from Spectral Survey:  V'=r- 4 Az Cs Max Survey Depth Zf’

4

GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES.Txt

Survey Date  Reason Selected jnum. Samples| Comment

N

BackGnd. Txt
Survey Date [Reason Selected] num. Samples I Feq.Clean Avg Bkeg | Comment
Co fodpy PF7 Ao  huT L
Ly | fparr HC = ne—
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HNF;3531 “REVO
filein = "two.txt" Well 21-00-09

A i= READPRN(filein) yr = A<t net i= AT> bkg = e max = A7
~ o 3682
N := last{yr) N =131 i=0.N k:=0..300 ji=0..299 v 355.25
Eu variables are
00 1= 5.27 Tos = 30.17 aco = 2760 acs = 56 E'd_"%sab'::f:el 270
In(2) : In(2) . In(2)
L T S )RS
Cs; = acs-e Co, i= acoe Eu, := acu-e -1 tot; :i= Cs; + Eu, + G
gross, = net;
This data edited for spurlous points
5000 T f | T l T | T f
4000 |-
gross,
tofi 3000 |-
Coi
E:i ;Coi 2000 [~
1000
—
0
Z|
a2 = aco
Jn(2) In(2) n(2) 1|
il W S Al s
ssq(al ,a3,a2) = Z gross, — | al-e +lad-e +a2-e
i
Given
ssq(acs,aeun,aco)=0 jm] 2m2
ocs
oeu | := Minerr{acs,aeu,aco) 3 3
acs = 48,288 cen =1.281+10 oco =2.769410
aco
olcs
In( 2) in(2) — 0,038
- {yr.— 75 = (YT, = 75) it e 75y 0(2) aeu
Cs, = acs-e i Eu, = ceu-e o) _ (i 75)
Co, i= acoe
tot; i= Cs; + Eu, + Co,
Euy
= J074
— out™” = yr out™ ~ := tot WRITEPRN( "twop.txt" ) := out Es; =1244-10
Two component decay.mcd 8/1/98 Page 1
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HNF=3531 -REVO
filein = "twor3. txt" Well 21-00-09

A = READPRN(filein) yri= AT net = A bkg := AS> max = A4~
~ oy 123082
N = last(yr) N =160 i=0..N k = 0..300 ji=0.299 M YTy
- 1S - - Eu variables are
1co = 5.27 1c8 1= 10 aco = 00 acs = 443 Ru-108 aeu = 142
—(yri—a 75) In2) -(yri-'}S) In2) —(yri— 75)-1n(2)
Cs, = acs'e s Co, i= aco'e oo Bu, := aeue | tot, := Cs; + By,
gross, = niet,
This data edited for spurious points
700 T T 1 ! | T T T
600 |- -
Bross,
500 -
tot.
! &0
a0 00 e O
L e 0%, o
* o
400 - o %o ° o °
L]
o -
e
8
300 I | | I i | | | I
74 76 78 80 82 84 86 88 90 92 94
¥
2
- (Yri - 75) In2) - (yri - 75) 2n(2)
ssq(al,a3) = Z gross, - |ale ™ tale e
i
Given
ssq(acs,aeu)=0 1=1
acs ,
[ ] := Minerr{acs, asu)
ocu ocs =443.157 oeu = 142.533
acs
In(2) 2 ——— =3.109
- (= 75) 222 - (= 73) ‘"f;l o
Cs, = ocse Euy, = ceu-e tot, = Cs; + Eu,
Eu0
o == (1,313
out > ;= yr ouf™> = tot WRITEPRN("twop.txt") = out Cs
0
Nt
Two component decay.mcd 8/1/08 Page 1
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Borehole 21-00-11

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 140 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 140 ft
Survey Depth : | 140 ft
First Survey Date : | 1/21/1975
Last Survey Date : | 10/5/1993
Number Surveys : | 189
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<vai<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific

on 726




HNF=3531 -REVO

Borehole 21-00-11
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%X Dry Well Survey Analysis - Notes
—Borehole 2 /-0 ~// Total # Surveys ) 2 A Probe Type O %

- # neutron surveys 3 # GR Surveys | &7
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Borehole 21-00-21

Contamination (Co-60, Cs-137 & Ru-106) from 45-80 feet appears
Stable

Grade thickness product from 45 to 80 feet is decreasing consistent with
a least squares fit for Co-60 (HPGe identified), Cs-137 (HPGe identified
and Ru-106 (hypothesis) from 1975 to 1993.

The least squares fit results in gross gamma contribution ratios of
Ru-106:Cs-137:Co-60 of 1281:48.3:2769 as of Jan 1975. Special note, a fit can be
obtained for Ru & Co just as well since this low level of Cs is not a significant factor in
the total gross gamma observed. Likewise the confidence for the stability of Cs is
extremely low.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03; Neutron

Borehole Depth : | 145 £t

Survey Depth : | 145 ft

First Survey Date : | 1/28/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 134

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 45-80 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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# X Dry Well Survey Analysis - Notes
AN

Borehole £/ -0/~ A / Total # Surveys _[Z7 Probe Type 24
# neutron suryeys % # GR Surveys

Log Date: ”'Z ﬁ" - Z/’l o é-— /7 %3 Last Presentation Plot Dates
(If different from 1® & Last)

Contamination Zone Depth(s): Ru? Co (HermnZ Aipprieca)
Isotope from Spectral Survey: Co A (s (H0-72 £ B5-20)  Max Survey Depth /&5

s

Survey Date num. Gaps | num. Sampies | Comment

GAPS.Txt

HI-ZONES. Txt

Survey Date eason Selected num. Samples| Comment

p

BackGnd. Txt
Survey Date {Reason Selected! num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

g
Analyst Name % SIW ver ] ko2 2.
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Borehole 21-00-22

Contamination (Ru-106) from 10-26 feet appears Stable
Contamination (Co-60) from 26-40 feet is Undetermined

Grade thickness product from 10 to 26 feet is decreasing consistent with
Ru-106 (hypothesis). The level of Ru-106 is near threshold. The Cs-137 and Co-60
istotopes identified by the HPGe detector are at sufficiently low levels to not register with
the gross gamma log data.
Grade thickness product from 26 to 40 feet is undetermined due to low levels. The Co-
60 concentrations identified with the HPGe are higher in this interval, but statistical
precision is lacking for a rigorous conclusion.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth . | 75 ft
Survey Depth : | 75 ft
First Survey Date : | 1/28/1975
Last Survey Date : | 6/17/1993
Number Surveys : | 154
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<val<32

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

10-26 Appears Stable, 26-40 Undetermined

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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BX Dry Well Survey Analysis - Notes
B 2/-po-2% )47 2
orehole - Total # Surveys Probe Type £
# neutron s;rveys 3 # GR Surveys /5%
Log Date: }2%-2¢ 1* [, ~/7~23 Last Presentation Plot Dates
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Isotope from Spectral Survey: C. Max Survey Depth 2 )
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Survey Date  [Reason Selected jnum. Samples| Comment
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HNF=3531 :REVO
Borehole 21-01-01

Contamination (Cs-137) from 0-6 feet is Undetermined
Contamination (Cs-137) from 6-13 feet is Undetermined
Contamination (Cs-137) from 13-23 feet is Stable, late
Contamination (Eu-154, Co-60, & Ru-106) from 23-37 feet is Stable
Contamination (Eu-154, Co-60, & Ru-106) from 37-49 feet is Stable
Contamination (Sb-125) from 49-53 feet is Undetermined*
Contamination (Sb-125 & Co-60) from 53-60 feet is UNSTABLE ecarly
Contamination (Sb-125) from 70-79 feet is Stable
Contamination (Sb-125 & Ru-106) from 79-86 feet is Stable
Contamination (Sb-125) from 86-90 feet is Stable

YBelieved UNSTABLE, but oonservative classification

These data for this well over the history is complex. Several items need explanation. Depth shifting is
necessary in order to analyze the historical data, and one or two zones exhibit downward movement
after depth shifting. The other zones display very consistent depth control after the depth shift,
indicating accurate depth shifting. Two low level zones near the surface are labeled undetermined due
to possible surface effects, (i.e. 0-6 and 6-13 feet). Cs is identified by the HPGe for the classification of
stable late for the zone 13-23 feet.

The two zones over 23-37 and 37-49 feet were identified by the HPGe to contain various combinations
of Cs-137, Co-60, Sb-125, & Eu-154; however, Ru-106 is necessary in order to achieve a reasonable
least squares fit to the historical trends. The interval from 23-37 feet shows consistent decay with a
least squares fit for Co-60 (identified by HPGe), Eu-154 (identified by HPGe), and Ru-106
(hypothesis), with relative gross contributions of 32,210:79,250:194,900 ft*c/s for Co:Eu:Ru as of
1/14/75. Note that Sb-125 and Cs-137 were identified by the HPGe in this interval, but does not affect
the least squares fit resuits. The interval from 37-49 feet shows consistent decay with a least squares fit
for Co-60 (identified by HPGe), Eu-154 (identified by HPGe), and Ru-106 (hypothesis), with relative
gross contributions of 39,140:1,723:97,060 ft*c/s for Co:Eu:Ru as of 1/14/75. Note that very low levels
of Sb-125 were identified by HPGe in this interval, but does not affect the quoted least squares fit. The
interval from 53-60 feet shows consistent decay with a least squares fit for Co-60 (identified by HPGe)
and Sb-125 (hypothesis) from mid 1980 to 1994, with relative gross contributions of 1,014:5,542 ft*c/s
for Co:Sb as of 1/14/75. The interval from 79-86 feet shows consistent decay with a least squares fit for
Sb-125 and Ru-106, (both hypothesized), with relative gross contributions of 898:70 ft*c/s for Sb:Ru as
of 1/14/75.

The zone from 49-53 feet is believed unstable, but conservatively classified as undetermined due to low
levels and possible nearby zone influences. The zone from 53 to 60 feet is unstable early, refer to
expanded stack plot. This interval has only Co-60 identified from the HPGe data, and the historical
trend definitely requires Sb-125 and Co-60 decay; furthermore, the depth shifting is judged to be
precise based upon the results for the two zones centered at 76 and 83 feet (refer to expanded stack
plot). The zone at 70-79 feet follows Sb-125 (hypothesis) decay to low enough levels to not be
detectable with the HPGe system. The low level contaminated zone from 86-90 feet is consistent with
Sb-125 (hypothesis) decay at levels below detection threshold for the HPGe system.
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Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 14: Shielded Nal 03:Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 4/20/19%94

Number Surveys : | 238

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 0-6 & 6-13 Undetermined
in Gross Gamma Surveys : | 13-23 Stable late
23-37 & 37-49 Stable
49-53 Undetermined
53-60 UNSTABLE
70-79 & 79-86 & 86-90 Stable

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes 147

pX
\ﬁorehole 2 2 -/~ 0]
# neutron surveys
Log Date: _|~ {475 1* H-20-94 Last

Contamination Zone Depth(s): SM ,g@ %
2 56

Isotope from Spectral Survey: (<

Total # Surveys A% ] Probe Type _D*
# GR Surveys 23%

Presentation Plot Dates

1
1%

(I ditterent from 1* & Last)

tee

Max Survey Depth ﬂ

GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment
Nl
BackGnd. Txt
Survey Date {Reason Selected| num. Samples | Feg.Clean Avg.Bkg Comment
Analysis Notes
b et prieilme, (R Joues 520ct. o LB
W2 A o 2T 2 o w22/
3 . 2 L Quptnad) pdtnd [Wﬂ Sb_pn HT22 rpm
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HNF=3531 -REVO
filein = "two23-37.xt*  Wel 21-01-01 teu = 30.17 14 = 8.5
A = READPRN({filein) yr = ASI> net 1= A7 bkg := AS6> max = A4 a4 1= 2%0802
" 36525
N = last(yr) N =132 i=0.N k:=0..300 ji=0..299
_ _ _ ~ Eu variables are
tco = 5.27 tcs = 2.77 aco ;= 33000 acs = 000 Ru-106 geu = 196000
- (- 75) 22 - (v~ TS)M -{ym;=75) (2
Cs, = acs-e o8 Co, i= aco-e o Eu, = acue eu
BrO%% = 1 j dited for spuri int - (1= 78) 22
This data edited for spuricus points fot, = COi +Eu, +Cs, + | ade i )
& -
1410 | T T T T T T 1 T T ¥Ty 3 =81.805
ki=0.N-112
%= (Y'k+ 1 12)
gross,
o, 5
t.
i o’ ory = In{gross ;)
Ey, |
- m ;= slope(t,cr)
m =-0.098
1910 I0(2) _- 97
74 T
In(2) In(2) w271
- fyr. = 75) 282D - (yr, ~ 75} ML) - fyr. = 75} .22}
gross; L‘J‘-e (yrl ) wW e (yrl ) LI (yr‘ ) £z ” 8:=0 oco:=0
ssq(a3,a2,ad) 1= - S
L LOm- ) (- 74)
Given
ssq{aeu,aco,ad)=0 iml 2=2
osu
o.co { = Minerr{aeu,aco,ad) 4 5
oaco =3.221-10 cei =1.949+10 oacs =0
oleur
aeur =7.925.107 2L _0.165
In{2) 2) In(2} ol
= (yr, = 75}~ -{yr. — 75} ——— = (YL = T8} e In{2)
Co, i= arco-e =) o Eu, = oleu-e (=) Teu Cs, = ocse vim7) s - (- 75) ™
Euri = oleur-e
tot, = Coi + Eui + Csi + Euri
~ <0> <> PN 1310107
out =yr out ™~ = tot WRITEPRN( "twop23-37.&xt" ) = out Coy )
r3 for 23-37.med 8/1/98

0n sy

Page 1
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filein = "wo37-4o ' Well 21:01-01
A = READPRN(filein) yri= A<1 > net = A<7> bkg = A<6 > max := A<4>
: oo 3682
N := last(yr) N =130 i:=0.N k:=0..300 ji=0.299 = 36525
_ _ _ ~ Eu variables are
tco 1= 5.27 1cs:= 8.5 aco = 30000 acs = 3000 RU106 aeq = 100000
- fym, - 75) 222 - yr—TS)% -(y;i-75)-ﬂ$
Cs, = acs'e s Co, := acoe Eu, i= aeue 1 tot, '= Co, + Eu; + C
gross, '= net. . .
1 1 This data edited for spurious points Ce variable is Eu-154
5
1.5+10 T T T | T T T T | T
110° |- -
gross,
L3
tot,
Ey,
—= saot | .
0 T Y Te—ete
74 90 92 94 96
2
O I - I h e iy |
ssq(al,a3,a2):=2 i [ale +a3-e +aZ-e
| Bross, gross,
1
Given
ssq(aco,aeu,acs)= Im=1 2m2
aco
oeu | = Minerr(aco,aeu, acs) 4 4 3
ocs 6lco = 3.914.10 aeu =9.706-10 acs =1.723-10
20 _0.403
In(2) In(2) in(2) ou
)N LN i
C°i = 0o e Eui = geue Csi = olcste
tot, = Coi + Eui + Csi
-/ Euy -5
<0> <1 " . —— =5.409-10
out = yr out ™~ = tot WRITEPRN{ "twop37-49.txt" ) = out Coy,
Page 1

Two comp decay 37-49.mcd

7/114/98
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00 060

96

5
1.5:10 T T T ] T T T T T T
N/ :
1105 | -
gross,
—_——
tot.
1
se10* [~ -
o l I I i | [ I Tt
74 7% 78 80 82 84 86 88 90 92 94 96
e
5
2+10 T T T ] T T T ] 1 T
1.510° |-
N
bkgi
B0 mean(bkg) 1.105 P _
+.
tot.
1
se10t |- ]
0 L L | | et
74 7 78 80 82 84 86 88 %0 92 94
b
bkg.
8. = gross, - tot. dn, := gross. - -
1 1 1 1 1 mean(bkg) 1
4
2*10 T T T ]
8; '
8 0 - — o} —_—
—e10% t | 1 |
70 80 90 100 70 80 90 100
Two comp decay 37-49.mcd i 7/14/98 ¥

Page 2



HNF=3531 -REVO
filein = "wos3-so®  Well 21-01-01 )

A 1= READPRN(filein) yri= A<1 > net 1= AT bkyg = A<6> max ;= A<4>
. . Teu = 2.77
N i= last(yr) N =24 1=0.N k:=0.300 1:=0..299
Tco = 5,27 Tc5 = 32,17 aco := 1000 acs:=0 %@%‘:ﬁ:@gsoo
2 (2
- - 75) H2 - - 78) 2 (- 75) In(2)
Cs, = acs'e wes Co; = aco-e oo Eu, = aeue w tot, := Co, + Bu,
gross, i= net,
This data edited for spurious points
2500 T 1 T = T T ¥

N
BO 82 . 84 86 88 %0 92 94 95
Yy
2
-{rm-75) ) -y, =75) .’@]
ssqg{el ,ald) :=Z gross, — [al-e ™ 4 a3e e
i .
Given
ssq{aco,aeu)=0 IED
oLco
[ ] = Minerr{aco , aeu} 3 3

aeu ago = 1.014+10 oeu = 5.542-10

aco
2 In(2 — = 0,183
. (yri - 75) '% - (yri - 75) \—T-.I)- oeu
Co, = aco-e Eu, := oeu-e tot, := Co, + Eu,
Euy
out” = yr out™'” = tot WRITEPRN( "twop53-60.txt" ) := out CQN = 0353
\/
Two component decay.mcd 7115/98 Page 1
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2500 T T I | | I |

2000 —

1500 —

tot.
i

1000 [—

500

80 82 84 26 83 90 92 94

96

2500 T | T | | |

2000 —

i 1000 |~

b, 1= gross; ~ tot . &n, := gross

200 T T ] |

: M
— 0 -
gross;

] l l |
80 85 9. 93 &0 85 90 95

on
-t
o

=200

Two component decay.med i 7/115/98 ¥
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filein = "two79-86.xt"  Well 21-01-01

A = READPRN(filein)

yr = A< net = AT bkg = ASE6> max = AN
N =277
N w=last(yr)  N=123 im0 N k = 0..300 jim0..299 Tou =2
Eu variables are_
Tco=1 tes = 32,17 aco = 200 acs =0 Egg_éré bl::uafgo 0
- (yri— 75) In(2) - (yri— 75) Inc2) - (yri-— 75) In(2)
Cs, = acs-e e Co, := aco-e o Eu, = aeu-e it | tot, := Coi + Eui
gross, i= net,
This data edited for spurious points
1500 T 1 1 | ! 1
1000 [~ —
gross;
-]
toly
500 +— -
o/
0
74 88
2
-(yri-?s)M -(yri—TS)M
ssq(al,a3) :=Z gross, —[al-e T +ale e
i
Given
s5q(aco,acu)=0 1=
o.co
[ ] := Minerr{aco, asu)
osu aco =69.557 oeu =898.178
oo
2 2 —=0.077
(5= 75) %ol - (- 75) »"% o
Co, := dco-e Eu, = cene tot; = Coi +Eu,
BN <2 066107
out ™’ = yr out" > = tot WRITEPRN( "twop79-86.txt" ) = out Coy
N
Two comp decay 79-868.mcd 7/15/28

Page 1
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1000 T I I | | T
\_—
800 b ~
600 |- -
gross;
.
toti
— 0l i
200 - -
0 ) ! | ) { 1
74 76 78 80 82 84 86 88
G
1500 | T 1 T T T
o/ 1000 [~ .
bkgi
1 mean(bkg)
—_——
tot. ’
1
500 [~ _
0 { 1 ! 1 i
74 76 78 80 82 84 86 - 88
L1
bkg,
8. := grogs. — tot. 8n, = gross, —————— - tot,
1 gr 1 1 1 1 me&n(bkg) 1
S00 T | ; |
&:
8 0 - - 0 —
_ - gross;
N ; [ ' | A
-500
75 80 85 90 75 80 85 90
Two comp decay 79-86.med "1 . 715108 i : Page 2
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Borehole 21-01-02

Contamination (Cs-137) from 5-12 feet is UNSTABLE early
Contamination (Co-60 & Ru-106) from 54-64 feet is UNSTABLE early
Contamination (Co-60 & Ru-106) from 64-72 feet is UNSTABLE early

Contamination (Co-60) from 72-78 feet is UNSTABLE ecarly

Grade thickness product over 5 to 12 feet sharply increased at the start of 1977 and again just
before 1978. The character since this time is consistent with the natural decay of the HPGe
identified Cs-137. Grade thickness product from 54 to 64 feet appears unstable from 1975 to
1977. Since 1977 the grade thickness product is decreasing consistent with a least squares fit for
Co-60 (HPGe identified) and Ru-106 (hypothesis) until1994. The least squares fit results in gross
gamma contribution ratio of Ru-106 to Co-60 of 8.8 as of Jan 1975, Grade thickness product from
64 to 72 feet is unstable from 1975 to 1977. Since 1977 the grade thickness product is decreasing
consistent with a least squares fit for Co-60 (HPGe identified) and Ru-106 (hypothesis) until1994.
The least squares fit results in gross gamma contribution ratio of Ru-106 to Co-60 of 4.3 as of Jan
1975. Grade thickness product from 72 to 78 feet begins an increase in 1980 and rises until 1985.
Since 1985 this interval appears stable for Co-60 as identified by HPGe detector.

Special note: There may be some indication of Ru-106 moving down from the 54-64 feet zone to
the 64-72 feet zone between 1975 and 1977, but more study would be required to make this
conclusion, (refer to grade thickness product plot from 54 to 72 feet). Likewise, pre 1975 data
would assist this study. Additionally, the Co-60 increase in the 72-78 feet interval is most likely
not due to downward movement from the Co-60 in the adjacent interval above, since this interval
above is stable from 1980 to 1985.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 14. Shielded Nal, & 03: Neutron
Borehole Depth : [ 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/14/1975
Last Survey Date : | 4/20/1994
Number Surveys : | 147
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<val<50
Depth(s) where Contamination Identified | 5-12, 54-64, 64-72, & 72-78 UNSTABLE ecarly
in Gross Gamma Surveys :
Analyst Name : | R R. Randall
Company Name : | Three Rivers Scientific

nn N6
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Dry Well Survey Analysis - Notes 17 C

gX

\—Borehole £/ - DIl- 0~ Total # Surveys 14 7 Probe Type pqd oz 14
# neutron surveys 2 #GR Surveys 147
LogDate: )-1%-75 1* H-20 -74 Last Presentation Plot Dates
(If different from 1* & Last)
Contamination Zone Depth(s): _Ku_ (s (o
Isotope from Spectral Survey: Co (.. W Euw'%” Max Survey Depth _ ] 82

GAPS. Txt
Survey Date num. Gaps | num, Samples [ Comment
HI-ZONES. Txt
Survey Date eason Selected jnum. Samples| Comment
\_1;
BackGnd.Txt

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes
Oz g % f,’ll.i.;, 4‘41‘ o (r At i Pt D Lr W or P 72"7? ~ —_—
Laole chanacde &~r4 ME/,&« L 1) kK ey, 2] othe
4 ¥ = 54 =L 9’ A - A S -;.4 Pl P 2

Il

Analyst Name % M S/W ver / F L0382, 2

00 74
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tot; := Coi + Csi + B

00 075

flein = "twos4-6a.tt”  WeH 21-01-02
A i= READPRN(filein) yr = A net = AS7” bkg = A% max = A4
Nimlast(yr)  N=46 im0.N k= 0..300 jim0..299 veu =277
Eu variabies are
Too = 5.27 tos = aco = 2700 acs = 23000 gg_}’g;”::ﬁfo
2
-(yri-?s)ﬂ%l -(yri-'Is)M -(yri-.‘fs)M
Cs, = acs'e e Co, = acoe o Ey, = aeu-e il |
gross, '= het,
This data edited for spurious points
4
1-10 T 1 | T T T ¥ | T
8
gross,
L) 1.103 — —
ol o
L
N 100 1 | | | | | i | |
76 78 80 82 84 86 33 90 92 %4 9
A
Teui= 1
1.0
-(yri-'is)‘i@. -(y;i_7s)£2
ssq(al,a3) :=Z gross, - al-e ™0 +ale es
i
Given
ssq(aco,acs)=0 Im]
o.co .
[ } := Minerr( aco ,acs) 3 4
ocs oo =2.621-10 dcs =2.3+10
oco
2 y) —=0.114
~(v-75) "II'E;)' -(- 75)“%)' ocs
Co, = aco-e Cs, = acse tot; := Co, + Cs,
Buy
ouf*” = yr out™” = tot WRITEPRN( "twop54-64.txt" ) := out -éq =
- ft, — 75) 202} ~75)2)
X (tk 75) — t 75) —
k:=0.100 t = 75 +m-20 tr, i= acoe + ogs-e
Two component decay54-64.med 7/15/88

Page 1
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WRITEPRN( "twop 54-64.1xt" ) i= out

Two component decay54-64.mcd

00 076

96

out =t out = {r
5
110 T T T | T T T T T
N
e N |
Bross,
+
fot.
1
LY
T 0 a
160 i ! l i I { I i I ]
7] 76 yi 80 82 84 86 88 90 92 94 %
Y ¥
80co T | T | | T T | T
6000 -
~ iy,
gﬂss.'\—
1 mean{ bk
(bkg) 4000 I —
tot,
1
2000 - —
0 I [ | ] 1 i i * ¢
76 78 80 82 84 86 88 9 92 94
b
bke,
8. := gross, — tot, Sn, = gross. - - fot,
1 1 1 1 1 meaﬂ(bkg) 1
500 T T I T
0 — ——
8
5 o -
gross,
-500 |- — —
o -1000 I ! ! !
10 80 90 100 70 80 90 100
b
7115/98

Page 2
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filein := “two64-72.0xt" Well 21-01-02 ‘

A = READPRN((filein) yr t= A< net = AST> bkg i= AS6> max 1= A4
Ny .
Nmlast(yr)  N=60 im0.N k = 0..300 jm0..299 vew = 2.77
Eu variables are_
tco = 5.27 Tesi= 1 aco = 2000 acs '= 8000 S b-\‘{;gab'::ua-= P
2
-(yri_75)£’(;g_). -(yri..']s)ﬂ_). -(yri_",rs)ﬂ.).
Cs, = acs-e s Co, = aco-e § e Eu, = aeue e tot, = Co, + Cs, + Ei
gross, = fet,
This data edited for spurious points
4
110 T T | T T ; T T T
-1
9%
i
Given
ssq(aco,acs)m0 1=}
T .
[ ] 1= Minerr( aco , acs) 3 3

ocs aco =1.811-10 ocs =7.801+10

aco
2 (2 = =0232
- (= 73) % - (= 75) -T;;—) .
Co, i= arcoe Cs, 1= acs-e tot, = Co, + Cs,
Buy
out 0> = yr out 1~ := tot WRITEPRN("twop64-72.txt" ) = out Coy =0
A\ L - (4~ 75) 222 - (1~ 75) 222
k:=0..100 =75 +-—m20 tr, = Gicoe 0+ acse e
Two component decayB4-72.mced 7/15/28 Page 1

00 77
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out®” = ¢ outI” = tr WRITEPRN( "twop64-72.txt" ) = out
4
1e10 L T | T T T T | I |
o \
Bross,
i
o a0 -
n
100 l ! l | i [ [ | | 1
74 76 78 80 82 84 86 88 90 92 o4 9%
Y YTty
4000 T T

3000
N b
Smssi‘—--s-—-
tot.
1
1000 _
0 _ i r*
92 94 96
] tot 8 ke, fot
L= .- -+ n. = 58, ¢ —— = "
i grossl i i gro i mean(bkg) i
400 T 1 I 1
200 [~ —
8
§; ok - E&;: or -
~200 [~ -
N/ —400 | | I ]
70 80 90 100 70 80 90 100
¥ )
Two component decay64-72.med 7/15/98 Page 2
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Borehole 21-02-01

Contamination (Cs-137) from 0-5 feet is Tank Farms Activity
Contamination (Cs-137) from 5-10 feet is Stable

Grade thickness product from 0 to 5 feet has the characteristic signature of very rapid
changes indicative of tank farm activities such as transfer lines close to surface and this
borchole.

Grade thickness product from 5 to 10 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1994,

Gross Gamma Survey Information
Probe Type ; | 04: Nal
Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft
First Survey Date : | 1/14/1975
Last Survey Date : | 6/13/1994

Number Surveys : { 159
Analysis Notes
Number Surveys Rejected ; | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified

0-5 Tank Farm Activities

in Gross Gamma Surveys : { 5-10 Stable
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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HNF=3531 TREVO

Dry Well Survey Analysis - Notes

\—Borehole 2/~ v2-01 Total # Surveys ) [/ % Probe Type O 4
# neutron surveys 4 # GR Surveys 1% 9
Log Date: |-/ 475 1 Lr=1Z-9% Last Presentation Plot Dates
. N - (If different from 1* & Last)
Contamination Zone Depth(s) __A¢%" (2-%) 4 512
Isotope from Spectral Survey:  Co Max Survey Depth _ (D ©
GAPS.Txt

Survey Date nym. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date  [Reason Selected jnum. Samples| Comment

A\

BackGnd.Txt
Survey Date Reason Selected] num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

R

Analyst Name W SIW ver [FLA 57 2. %
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HNF=3531 :REVO
Borehole 21-02-03

Contamination (Cs-137) from 36-42 feet is Stable
Contamination (Sb-125 & U238/235) from 70-75 feet is Stable
Contamination (Sb-125 & U238/235) from 80-86 feet is Stable

Contamination (Sb-125 & Co-60 & U238/235) from 86-95 feet is Stable

Grade thickness product from 36 to 42 feet is decreasing consistent with Cs-137 (HPGe
identified) from 1975 to 1994. Grade thickness product from 70 to 75 feet is decreasing
consistent with a least squares fit for Sb-125 (hypothesis) and U-238/235 (HPGe identified)
from 1975 to 1994. The least squares fit results in gross gamma contribution ratio of U-238/235
to Sb-125 of 0.068 as of Jan 1975. Grade thickness product from 80 to 86 feet is decreasing
consistent with a least squares fit for Sb-125 (HPGe identified) and U-238/235 (HPGe
identified) from 1975 to 1994. The least squares fit results in gross gamma contribution ratio of
U-238/235 to Sb-125 of 0.020 as of Jan 1975. Grade thickness product from 86 to 95 feet is
decreasing consistent with a least squares fit for Sb-125 (hypothesis), Co-60 (HPGe identified)
and U-238/235 (HPGe identified) from 1975 to 1994. The least squares fit results in gross
gamma contribution relation of Sb:Co:U of 291:80:41 as of Jan 1975.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : { 169

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 36-42, 70-75, 80-86, & 86-95 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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' 2x Dry Well Survey Analysis - Notes

Borehole R [ -0R-02 Total # Surveys | 7 A Probe Type £’ A
# neutron surveys __ 3 # GR Surveys {9
Log Date: )-/4-74 1* L-)2%- Last Presentation Plot Dates

(IF differont from 1" & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: (2 Co W% 54 Max Survey Depth | 8O

GAPS. Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected jnum, Samples| Comment

BackGnd. Txt

Survey Date |Reason Selected| num. Samples | Feq Clean Avg.Bkg | Comment

Analysis Notes

WW///WM V#i"‘yfzgnee

W
oo “Tp-25 4 BL-DF FOLS dppe

Analyst Name M SIW ver )7 ATES 2 2
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filein = "two70-75.0xt"  Well 21-02-03
A = READPRN(filein) yri= A<l net= A< bkg = ASS” max = A4
o/ :
. . Teu := 2.77
N := last(yr) N =157 im0.N k:=0..300 ji=0..299
Te0 = 5.27 tos = 4.710° aco := 00 acs = 40 -g-al_-"fzﬂsab'?-Tsuﬁ':‘igso
n(2) In(2) In(2)
S ) Ly
Cs, = acs'e Co, := aco'e Eu, = aeu-e 1 tot; i= Cs; + Eu,
gross; := net, .
This data edited for spurious points
600
400 —
gross;
L.
tot,
200 -
N
0
9%
2
-(yri_75)~_12<_22 -(yri--'TS)\...m(._..z..).
ssq(al,a3) :=Z gross; — | al-e ™ sade reu
i
Given
ssq(acs,aeu)=0 [=1
ocs -
[ } = Minerr( acs, acu)
deu cics =36.937 aeu = 545.202
ocs
2 2 — =0.068
- (75, -75) “Tc;-)- - (7= 75) «%u-l on
Cs, i= acs-e Eu, := oeu-e tot, := Cs, + BEu,
Euy
out®> = yr out'” i= tot WRITEPRN{ "twop70-75.txt" ) := out E =0.114
o/
Two comp decay 70-75.mcd 7M6/98 Page 1
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600
AN
400 [~ -
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——
tot.
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200 -
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74 9
1000 T _ T T T T T T T T
800 - -
AN
bkg, 600 [ —
Bross; mean{ bkg)
i
tot,
1 400 - —
200 b~ -
0
74 96
bkg;
5. 1= gross, - tot, Sn, 1= gross,————— — tot.
1 mﬁ 1 1 1 mﬂo 1 Bﬁgﬁmvwwv 1
100 T T | |
8
8 or - prewey or =
—_— 1
~ 100 I | { _ ,
70 80 90 100 70 ) 90 100
Two comp decay 70-75.med i 7116/08 ¥ Page 2
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HNF=3531 TREVO
filein == "twos0-86.x'  Well 21-02-03

A = READPRN(filein) yri= AST> et = AST> bkg = ASE> max = A4
. . teu = 2,77
N := last(yr) N =159 i=0.N k=0.300 jm0.299
Eu variables are_
te0 = 5.27 tos = 4,7:10° aco = 00 acs = 35 Esg_‘;grs'ab'::ui 00
In(2) 2) In(2)
L 0 ) S
Csi = acs-e Co, 1= aco-e Eui = aeu-e -1 tot, = Csi + Eui
gross; := net;
This data edited for spurious points
2000 T T T T T T | T ! |
1500 -
BIOSSi
o, 100 7
1
500 —
Ny
0
56
ssq(al,a3)
i
Given
ssq{acs,aeu)=0 Im]
oes
[ } = Minerr( acs, aeu) 3
oeu ces =37.091 oleu = 1.82510
ocs
2 2 —=0.02
- ;= 75) %l - ;= 75) % dou
Cs, = acse ]E?,ui = cen'e tot, := Cs; + Eu,
Buy
ouf 0> = yr out~1” = tot WRITEPRN( "twop80-86.txt" ) := out -Es; =037
\—/
Two comp decay 80-86.med 7116/98 Page 1
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HNF=3531 -“REVO
filein = "twos6-95.tc"  Well 21-02-03

00 100

A = READPRN(filein) yri= A< net:= AS7 > bkg = A% max = A<
| ‘l =2.77
N = last(yr) N =161 im0.N k = 0..300 jm0..299 Teu =L
= = 4.7-10° - - Eu variables are
T¢0 = 5,27 1cs = 4,710 aco =80 acs = 30 Sb'125 aeu i= 300
- (g~ 75) 22 ) - (v = 75) In(2) - (v- 75).111(2)
Cs, i= acs'e s Co, 1= aco-e o Eu, i= aeue Rl | tot, := Cs; +Eu, + C
gross, i= net,
This data edited for spurious points
500 | T 1 | | T : 1 r
400 |- —
300 |- -
gross;
(-]
tot;
—_— 2001 -
100~ -
C
0
74 9
- (= 75) =2 In(2) (- 75)3’_’(& (- 75) =2 ‘“(2)
ssq(al,a3,a2) : Zgross~ al-e ™ r|a3e o ale
Given
ssq(acs,aeu,aco)mQ Im] 2m2
QICS
oleu | = Minerr(acs, aeu,aco)
oo oes =41.212 ceu =291.286 aco =80
: U-238 Sb-126 Co-60
ocs
2 2 —==0141
-{r-75) In(2) - (1= 79) 1':;2 P
Cs, = acsee s Eu, = ceue
E
75, 10(2) . -—uN— =0.054
- (V"i' )";0_ tot, := Cs. + Bu. + Co, Csn
I, C()i = olcoe i i i i
out™” = yr out™'> = tot WRITEPRN( "twop86-95.txt" ) := out
Two comp decay 86-95.med 7/16/98 Page 1
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Borehole 21-02-04

Contamination (Cs-137) from 0-8 feet is Stable
Contamination (Cs-137) from 8-15 feet is Stable
Contamination (Cs-137) from 29-38 feet is Stable
Contamination (Cs-137) from 38-62 feet is Stable
Contamination (Cs-137) from 62-74 feet is Stable
Contamination (Cs-137) from 74-84 feet is Stable
Contamination (Cs-137) from 84-110 feet is Stable
Contamination (Cs-137) from 125-134 feet is Stable
Contamination (Cs-137) from 134-144 feet is Stable
Contamination (Cs-137) from 144-148 feet is Stable

Grade thickness products for each of the intervals listed above exhibit the same historical
character. Early stages of instrumentation development for the red GM resulted in calibration
changes prior to mid 1980, but apparent consistency after this time. All zones exhibit decreases
in grade thickness product consistent with Cs-137 (HPGe identified in zones below detector
saturation) from mid 1980 to 1994. Note the reason for computing grade thickness products for
discreet intervals within a contaminated zone is to analyze for possible downward migration,

Gross Gamma Survey Information

Probe Type :

02: Red GM

Other Probe Types :

04: Nal, 14: Shielded Nal

Borehole Depth :

150 ft

Survey Depth ;

150 ft

First Survey Date :

1/15/1975

Last Survey Date :

6/13/1994

Number Surveys :

181

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=

Method Used to Compute Background ;

Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-8, 8-15, 29-38, 38-62, 62-74, 74-84,
84-110, 125-134, 134-144, and 144-148
Stable 1980-1994

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=3531 -REVO
Dry Well Survey Analysis - Notes v [rer)

B X
Borehole 2 /-02 -0 ¥ Total # Surveys ZA 8 Probe Type DX 4 \OR ]
# neutron surveys __ | 7 # GR Surveys ) &)

Log Date: [-15. 75 1 b~1%2-94 Last Presentation Plot Dates
(f different from 1% & Last)

Contamination Zone Depth(s):

Isotope from Spectral Survey: (g Max Survey Depth
GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date  Reason Selected num. Samples| Comment
Nl
BackGnd. Txt
Survey Date [Reason Selected! num, Samples | Feq Clean Avg.Bkg | Comment
Analysis Notes
LM Wris Wt Ao, > 4. ki 4 ‘1 Ln Wl&( K P {22 2] “ AT L ’)
Il.l. o’ i o . ‘ ; e e
{A-.- —‘a- g far - ¥ L M ~

Analyst Name ﬁ% SIW ver [ Ji /i mes 2 2
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Borehole 21-02-06

Contamination (Co-60) from 34-46 feet is UNSTABLE

Grade thickness product over 34 to 46 feet is increasing starting 1975 and rapidly
decreasing at different rates until 1984, from which time the grade thickness product is
consistent with the Co-60 (HPGe identified) decay. A depth shifted and expanded stack

plot is provided as an aid to demonstrating no vertical zone changes, indicating no

vertical contaminant migration. Additionally, a Ru-106 plus Co-60 decay curve is
presented for relative indications of intensity, but no least squares fitting is performed
since instability is still present. However, possibilities of Ru-106 may prove significant
for other investigations and should be pointed to as possible.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : [ 6/13/1994

Number Surveys : | 171

Analysis Notes

Number Surveys Rejected : § 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 34-46 UNSTABLE early
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific

00 117




8 8§ & J 8 g & 8 8 3 o
o b h ' k L b - . [s0 ]
® 2 ©CQ
M HIE S
__g E. g 8?; H
8, ¢ MR
8 8
Frequency Average Grade Thickness Product (feet*c/s)
Clean (%), Background (c/s)
oB8888ca88883 2 2000 4000 6000 8000 10000
TET -~
= = | w
! = )
: = 1 ) -
= o |
—— T | <
g | 5| 2
-4 : P
— i (0] g | - o
—a— "201 @ N
N . g - N -;‘
! Al o
§ —— - = m
! DR B
g —.— ,
2 —.— 3
3 |
1 fro%= |3
&
R Depth (feet)
8 8 8 3 2 o) 8 8 8 a )
e — i . . gl . . . =
) o
2y (3 7 .52
L 1885
s g 5| 5@
Tt -~ N"-’
8

Depth (fest)

OA3I¥- T1£G¢<4NH




Borehole 21-02-06

HNF=3531 -REVO

....................

119

A
i
T \,ﬂ, e —
“{Eé.\&%/ ——
i ,
—————J |
SN 1\ AN —
(.i]a?l\l\/l)\t.f\\/u\L gyt AL
(1994) yideQ T

1980 1985 1990 1995
Date (Year)

1975



G661

(1eap) 9le(]

066! G861 0861}

G/61

an

0g

/

N

HNF=3531 -REVO

_/

\Q AN Aﬂﬂx

JUSUSACL {EO[IOA

i

OU SEDIPLI YoM ‘ADUSISISUOD YIpIm auoz
BJeJJSUOLEP O] PRIYS idap pue imaia v:waxm_

)

S
(198)) yidag

pelys dea 90-Z0-LZ dl0Yyalog

)

0¢

120



HNF=3531 -REVO

Dry Well Survey Analysis - Notes

— . A
Borehole A/-L2-Ob Total # Surveys /7% Probe Type D4 _
# neutron surveys _ % # GR Surveys [*7/
Log Date: |-/4~7% 1* =12 % Last Presentation Plot Dates
- (If different trom 1° & Last)
Contamination Zone Depth(s): 22-H5
Isotope from Spectral Survey: €x  Cp 4 U% Max Survey Depth (£ 2
GAPS, Txt
Survey Date | num. Gaps | num, Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected num. Samples{ Comment
A
BackGnd. Txt
Survey Date |Reason Selected| num, Samples | Feq.Clean Avg Bkg Comment
] Analysis Notes
'.—-JIA—“/J 2 Sl (ﬁ’ e o X T -A/ZIM gL Y e ( e LA f/ i K
W%ﬂ o elrade - 3275 e ) (e
_A’gl,‘:‘-yfz ‘r' . dLxA% it > .4 13l
_ J
y L
Analyst Name __ SIW ver [/ /L5 2. 2
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Borehole 21-02-07

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : { 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 179

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : [ R.R. Randall

Company Name : | Three Rivers Scientifi¢
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Borehole 21-02-07
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- Dry Well Survey Analysis - Notes
" .
Borehole X /~02 -07 Total # Surveys | &/ Probe Type _0

# neutronsurveys A #GR Surveys |79

Y o & # lp =17 - 94 Last Presentation Plot Dates

Log Date: [~/4-7/ 1 %- 94 Las P —

Contamination Zone Depth(s): i

Isotope from Spectral Survey % @;g é@ K,zg, Max Survey Depth |02
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES.Txt

Survey Date eason Selected jnum. Samples|] Comment

et

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feqg.Clean Avg Bkg

Comment

Analysis Notes

Analyst Name /%/— SIW ver T A ga4226 2. 2
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Borehole 21-02-11

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehkole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 156

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: { <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF=3531 -REVO
#X Dry Well Survey Analysis - Notes

Nt
Borehole 2 |-p2-// Total # Surveys /& - 2" Probe Type [/ l
# neutron surveys __ # GR Surveys /5 ¢

Log Date: Z ~/ /7"22 " ég—- ) %- 24 Last Presentation Plot Dates
(If different fom 1* & Last}

Contamination Zone Depth(s):
Max Survey Depth OO

Isotope from Spectral Survey. {4

/

GAPS.Txt
Survey Date | num. Gaps | num. Samples | Comment

HI-ZONES.Txt
Survey Date  Reason Selected jnum. Samples| Comment

BackGnd. Txt

Survey Date {Reason Selected| num, Samples | Feq.Clean Avg.Bkg [ Comment

Analysis Notes

‘xl.,’

Analyst Name é{ 4 | SIW ver T ELALES 2. 2
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Borehole 21-03-03
Contamination (Ru-106) from 60-80 feet is Stable late

Grade thickness product over 60 to 80 feet increased starting 1975 and from mid 1976
exhibits the decay rate of Ru-106 (hypothesis) down to background levels near 1980.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 100 ft

Survey Depth ; | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 324

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 60-80 Stable late
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

o ?X .
Borehole Z/-03- D2 Total # Surveys 329~ Probe Type O4 _
# neutron surveys 4t # GR Surveys 3R#
Log Date: )<4-75 1" le-17~93 Last Presentation Plot Dates
{If different from 1% & Last)
Contamination Zone Depth(s): .
Isotope from Spectral Survey: —L‘—Q‘MM Co Lpw Max Survey Depth _/ 7
| GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt
Survey Date eason Selected jnum. Samples| Comment
5 < P A > e
7 "
N
BackGnd. T'xt

Survey Date |Reason Selected| num. Samples | Feq.Clean [ Avg.Bkg | Comment

210 Analysis Notes

Analyst Name _ é;-/;w SW ver JALREF R .2
00 136
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Borehole 21-03-05
Contamination (Co-60 & Ru-106) from 60-80 feet is Stable

Grade thickness product from 60 to 80 feet is decreasing consistent with
a least squares fit for Co-60 (HPGe identified)
and Ru-106 (hypothesis) from 1975 to 1993.
The least squares fit results in gross gamma contribution ratio of
Ru-106 to Co-60 of 7.7 as of Jan 1975.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 14: Shielded Nal, 01: Green GM,
02: Red GM, & 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/17/1993

Number Surveys : | 332

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 60-80 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randal}

Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes 232 u (

N R .
Borehole R /-(7%- D% Total # Surveys % 43 Probe Type 04 oI ox 47
# neutron surveys __4& # GR Surveys Z2FZ-

Log Date: [“W -5 f=17-9% _ Last Presentation Plot Dates
(If difterent from 1% & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: (s Ron 4/ ﬂﬂ?l G (gz 274/ Max Survey Depth _{ O

GAPS.Txt

Survey Date num. Gaps [ num. Samples | Comment

HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment

M};/Z}y

N~

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

217 Analysis Notes
B Ll -5D

\ i

Analyst Name '%;,{ S/W ver ] Eéfg/‘g 2,
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filein = "two.txt" Well 21-03-05
A ;= READPRN(filein) yri= AT net = AST> bkg = ASE> max = ASY>
\— oy i 3682
N = last(yr) N =317 i=0.N k:=0.300 ji=0..299 o = 36525
Eu variables are
100 1= 5.27 7cs = 30.17 aco = 650 acs = 0 RU-106 aeu = 2500
In(2
-(yri_75)-h‘(2) - (35, ~ 75); 1( ) - yr.l—75)'ln(.2)
Cs, = acs'e s Co, := aco-e co By, i= aeu-e e tot; = Co, + Eu,
gross, 1= net, .
This data edited for spurious points
5000 l T T T T T | T
4000 +— "
-]
3000 [~
i
L]
tot,
— 2000 |-
1000 [
N
. > ogodo A
74 6 78 80 82 84 86 88 ) 92 94
G
Ten =1
In(2) 2P
- (yr, = 75} —(yr.—75 —_—
ssq(al ,a3) :=Z[grossi— [a] e o) rade e H
i
Given
s5q({aco,aeu)=0 I=1
oo ,
{ ] := Minerr(aco,aeu) 3
olen aco = 386.758 oeu =2.989+10
oeu
In(2 In(2 e = 7728 8
(- 73) _’_‘(T;_o_). - (= 75) """rf":ﬁl oo
Coi = oeoe Eui = oeue tot, 1= Coi + Eui :
Buy
_ ao?
out V> = yr out™'” = tot WRITEPRN( "twop.txt" } = out Coy =2427-10
N

Two component decay.mcd

6/26/98
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Borehole 21-03-07

Contamination (Cs-137) from 2-10 feet is Tank Farms Activity

Grade thickness product over 2 to 10 feet increased April 27, 1977, from this time, the
interval is decreasing consistent with a least squares fit for Cs-137 (HPGe identified) and
Ru-106 (hypothesis) from April 27, 1977 to June 17, 1993. However, the rapid change
character is indicative of tank farms activity such as transfer line proximity, The least
square fit results in gross gamma contribution ratio of Cs-137 to Ru-106 of 0.30 as of
July 1, 1977. Even if no Ru-106 is present, it was added for relative comparison that
might be useful for other studies as a possibility. Note readings between 6/29/82 &
11/16/83 are artificially low due to incomplete logging of entire interval.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 14: shiclded Nal & 03: Neutron

Borehole Depth : | 95 ft

Survey Depth : | 95 ft

First Survey Date : | 3/3/1976

Last Survey Date : | 6/17/1993

Number Surveys : | 271

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | 2-10 Tank Farms Activity
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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| 24 Dry Well Survey Analysis - Notes |

“Horehole X [-02-17 Total # Surveys _2 7% Probe Type OY ¥
# neutron surveys _ 3 #GR Surveys B 27/

LogDate: 2-2-74 1* -17- Last Presentation Plot Dates
& & 7 qi (If different fom 1% & Last)
Contamination Zone Depth(s): .
Isotope from Spectral Survey: (o EKu W Max Survey Depth ff
. R T
nems &mdpy GAPS.Txt

Survey Date | num. Gaps | num, Samples | Comment

HI-ZONES. Txt

Survey Date  [Reason Selected lnum. Samples| Comment _

-2 ¥ H2opp

m
; Ll ofles  7-)-72
Frow| 6-29-82% Vo 1)-7~52 ro? et Logury

N

BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment

A- /ﬂ Analysis Notes

ML -Z7-2r E& -29-2Z m%’z

Analyst Name W__ S/W ver 7?’4’ )ZW?.»&?»
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filein = "two.txt" Well 21-03-07
A = READPRN(filein) yri= A< net:= A< bkg = A6 max = A<
| 8.5
N := last(yr) N =189 i=0.N k = 0..300 j:=0..299 Teu =
Tc0 = 5.27 tcs = 30.17 aco = 00 acs := 2000 asu = 2000
- (yri - 75)@ - (yri - 75) In(2) - (yri— 75) _l‘l(i)_
Cs, 1= acs-e e Co, := aco-e woe Bu, = aewe ) tot, = Cs, + Eu;
gross, = net, .
This data edited for spurious points
6000 3 T T | T T |
5000 [~ —
4000
5
L]
tot.
1
3000 —
2000
A
1000 | | | ! 1 | | |
7 78 80 82 84 86 88 90 92 94
¥
acs = 2800 aeu = 10000
Teu = |
2
- 3"‘1"75)'@ ( _75)_1“(i
ssq{al,a3}) :=Z gross, - fal-e ™ tade e
i
Given
ssq(acs,asu)=0 I=1
acs )
[ ] = Minerr( acs, aeu) : 3 3
aeu acs = 2.831-10 oeu =9.418-10
oes
2 2 - =0,301
=78 - 75) 2 | acu
Cs, = acs-e Eu, = aeu-e tot, := Cs; + Eu,
Euy
_5
out™” = yr out™'” := tot WRITEPRN( "twop.txt" ) := out Sy = 1.408-10
\ '

Two component decay.med

6/26/98
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Borehole 21-03-11

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1976 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 14: Shielded Nal & 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 3/2/1976

Last Survey Date : | 10/5/1993

Number Surveys : | 154

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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BX Dry Well Survey Analysis - Notes

NN
Borehole £/ =03~ // Total # Surveys_A B*f  Probe Type 0% / "f
P # neutron ?surveys # GR Surveys
Date: 2~A~ * Last Presentation Plot Dates

Log Date ZLL L/F= af ditferent from 1® & Last)
Contamination Zone Depth(s): Mone .
Isotope from Spectral Survey: _ Cs faz@ mm% Ly Lezed’ 2/ v Max Survey Depth _) 00

GAPS.Txt
Survey Date num. Gaps | num, Samples | Comment

HI-ZONES. Txt
Survey Date eason Sefected inum. Samples{ Comment ”

ey 2 2
A
|
BackGnd. Txt
Avg Bkg | Comment

Survey Date [Reason Seiected| num, Samples | Feq.Clean

-t M Analysis Notes

o/

7
Analyst Name _ /] S/W ver 1 T 4426522,
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Borehole 21-03-12
Contamination (Cs-137) from 15-35 feet appears Stable

Grade thickness product from 15 to 35 feet is decreasing consistent with
Cs-137 from 1983 to 1993. However, there is some question of exceeding high count
rate limits for this interval, particularly prior to 1983.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 14: shielded Nal & 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 7/24/1980

Last Survey Date : | 6/17/1993

Number Surveys : | 80

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | 15-35 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF-3531 -REVO

Dry Well Survey Analysis - Notes oo

/
Total # Surveys (0 | Probe Type 07/ 4
# neutron surveys

¥

# GR Surveys &°2

Log Date: 2—2 7-80 1* lr={2~2% Last Presentation Plot Dates
(f different from 1* & Last)

Contamination Zone Depth(s): ___ |5 -2¢~
Isotope from Spectral Survey: Cqg Max Survey Depth ] OO

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment

HI-ZONES.Txt
Survey Date eason Selected num. Samples| Comment

ﬁhlr_tzzzé_é;@:.
b

BackGnd. Txt

Survey Date

Reason Selected| num. Semples

Feq.Clean

Avg.Bkg | Comment

Analysis Notes

<

-3
Analyst Name Je
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HNF-3531 -~REVO

Borehole 21-04-01

Contamination (Cs-137) from 2-20 feet is Stable

Grade thickness product from 2 to 20 feet is decreasing consistent with
Cs-137 (HPGe identified) decay from 1977 to 1994.
The levels are near threshold.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 02: Red GM, 14: Shielded Nal, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 2/24/1977

Last Survey Date : | 3/25/1994

Number Surveys : { 273

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold O<vai<32

Depth(s) where Contamination Identified | 2-20 Stable
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF-3531 -REVO

Dry Well Survey Analysis - Notes o
- : ‘
Borehole 2| —-04%~ 8] Total # Surveys 277 Probe Type D¥ &R }¥
# neutron surveys __ A #GR Surveys X753
Date: 2~A7-77 1* -RE-Y4 Last Presentation Plot Dates
Log Date 2 as resentation Plo a(I es AT
Contamination Zone Depth(s):
[sotope from Spectral Survey: (¢ Yiechc &,?4 el 429W) Max Survey Depth |00
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt
Survey Date eason Selected Jnoum. Samples| Comment L, g >
N B oage Dorwer Hracnll
32
N
BackGnd. Txt
Comment

Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bk

5 7 AT AT

A L—/

2 atdl 4/&’/ Analysis Notes

=
Analyst Name K SIW ver T FA RS 2. 2
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Borehole 21-04-03

Contamination (Cs-137 & Eu-154) from 0-12 feet is Tank Farm
Activity early, stable late

Grade thickness product over 0 to 12 feet exhibits changing behavior from Jan 14, 1975
until Jun 1, 1982. Also from Jun 1, 1982 until Feb 8, 1984 readings are artificially low
due to incomplete logging of entire depth interval. From Feb 8, 1984 until Mar 25, 1994
the interval is decreasing consistent with a least squares fit for Cs-137 (identified from
HPGe detector) and Eu-154 (identified from HPGe detector). Note the Co-60 identified
from HPGe data is too low to observe with gross gamma response. The least square fit
results in gross gamma contribution ratio of Cs-137 to Eu-154 of 6.0 as of Mar 25, 1994

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 14: Shielded Nal, 02: Red GM, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 fi
First Survey Date : | 1/14/1975
Last Survey Date : | 3/25/1994

Number Surveys : | 389
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-12 Tank Farm Activity early, Stable late

Analyst Name ;

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=-3531 “REVO

g Dry Well Survey Analysis - Notes /
“Horehole 2/ 'ﬁT/ -p% Total # Surveys 2 9%  Probe Type Q / 7( o2
— # neutron surveys _ 2 # GR Surveys 2_2'_2
Log Date: )-/%-7% 1* Z-26= 94 Last Presentation Plot Dates __ | -20 -5~
(If different from 1® & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: g Lz Co  Zaone nesn gﬂjs fie Max Survey Depth [£0

GAPS.Txt

Survey Date num. Gaps | num. Samples { Comment

HI-ZONES.Txt
Survey Date eason Selected jnum. Samples| Comment N

= i 57 F Z557
s”%

=l

BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment

Z -0 Analysis Notes

— Lo
L A

ﬁ_/

Analyst Name W SIW ver [ELAZES 2 2.

165
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filein = "two. txt" Well 21-04-03
A 1= READPRN(filein) yr = ASH> net = AT bkg = ASE> max = AS4>
' 8.5
N := last(yr) N=82 i=0.N k= 0..300 j=0..299 eu =8
Tco = 5.27 tes = 30,17 aco := 00 acs = 3000 aeu := 1500
) yri_75)-M —(yri—75)~——-m(2) —(yrl.-'.rs)}“(_zj
Cs; 1= acs-e s Co, = aco-e o Eu, := aeu-e | tot, = Cs, + Eu,
gross, = net,
This data edited for spurious points
6000 ! | | T T T T T
5000 L -
gross,
° 4000 [~ -
t,
1
AN o
2000 i 1 ] I ! 1 { | 1 l
84 85 86 87 ] 89 90 91 92 93 94 95
bl
2
. - (Yri - 75),1“(2) - (yri_ 75) Jn(2)
ssq(al ,a3) = Z gross; - jal-e ™ +ale o
|
Given
ssq{acs,aeu)=0 1=1
acs .
[ ] = Minerr( acs, aeu) 3 3
ceu ucs = 33,0290 ceu = 1,.568-10
ocs
2 2 — = 1933
- (5= 75) ~m_q) - (- 75}% aou
Cs, = acse " Eu, = ceu-e tot, == Cs; + By,
EuN
— =0,168
out > = yr outs” := tot WRITEPRN( "twop.txt" ) := out CSN
C
N i =5.96]
Buy
6/30/08 Page 1

Two component decay.mcd
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HNF=3531 fREVO

Borehole 21-04-04

Contamination (Cs-137) from 2-25 feet is Stable

Grade thickness product from 2 to 25 feet is decreasing consistent with
Cs-137 (HPGe identified) decay from 1977 to 1994.

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

14: Shielded Nal, 02: Red GM, 03: Neutron

Borehole Depth :

96 ft

Survey Depth :

96 ft

First Survey Date :

5/4/1977

Last Survey Date :

3/25/1994

Number Surveys :

338

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold 0<val<32

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

2-25 Stable

Analyst Name ;

R.R. Randall

Company Name ;

Three Rivers Scientific
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HNF-3531 -REVO

BX Dry Well Survey Analysis - Notes b
Borehole _A /% - 0% Total # Surveys 372 Probe Type D¥__14 ©OA
# neutron surveys ___A # GR Surveys 3357
Log Date: _&-#%-771" BREM Last Presentation Plot Dattg:sﬁ S
(If different " 8

Contamination Zone Depth(s): ___Z “"?’/‘: < s
Isotope from Spectral Survey: _ Cs Max Survey Depth 24

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment

HI-ZONES, Txt
Survey Date eason Selected jnum, Samples] Comment

N
BackGnd. Txt
Comment

Survey Date [Reason Selected] num. Samples | Feg.Clean Avg Bkg

2-24 %f , . . Analysis Notes
S Fhrgehill G 37 Jz

>

Analyst NameW SIW ver TAL L5 2 2.
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Borehole 21-04-06

Contamination (Cs-137) from 0-10 feet is Tank Farm Activity
Contamination (Cs-137) from 8-20 feet is UNSTABLE, Stable late

Grade thickness product over 0 to 10 feet demonstrates radical changes indicative of tank
farm activities. The higher readings from mid 1984 to last readings may be affected by
high count rate limitations, but are still significantly higher than from 1975 to 1982. The
grade thickness product over 8 to 20 feet also shows some changes that may be caused by
the upper interval. However, since 1985 this interval shows a decrease consistent with
the natural decay of Cs-137.

Gross Gamma Survey Information

Probe Type : | 04: Nal

QOther Probe Types : | 14: shielded Nal, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 3/29/1994

Number Surveys : | 392

Analysis Notes

Survey Dates Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<bkg<50

Depth(s) where Contamination Identified | 0-10 Tank Farm Activity, 8-20
in Gross Gamma Surveys : | UNSTABLE Early

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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HNF=-3531 -REVO

@ i Dry Well Survey Analysis - Notes /

\'Bgrehole Al =04~ g Total # Surveys _2 97 Probe Type O i . Vs
# neutron surveys _ 4 #GR Surveys 2 22
1 |-202

Log Date: H E/‘ 75 1™ 3-29-94# Last Presentation Plot Dates
i (If different from 1% & Last)
Contamination Zone Depth(s): __ -4 4 5 -/¢ |
Isotope from Spectral Survey: _ (¢ 4 =2 2 Loy Low 5. 25 Max Survey Depth _{ 00
GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected pum. Samples| Comment

|

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg.Bkg | Comment
|

Analysis Notes

o

Analyst Name /

SIW ver [/ 4722 R .. 2.
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Borehole 21-04-08

Contamination (Cs-137) from 0-14 feet is Stable
Contamination (Co-60) from 59-65 feet is Stable
Contamination (Co-60) from 80-100 feet is Stable

Grade thickness product from 0 to 14 feet is decreasing consistent with
Cs-137 (HPGe identified), even though the logging system was not designed to operate
near the surface or bottom of the well. Also, during 1983, the top 2 feet of the well was
not logged. Grade thickness product from 59 to 65 feet is decreasing consistent with
Co-60 (HPGe identified), and at very low levels. Grade thickness product from 80 to 100
feet is decreasing consistent with Co-60 (HPGe identified).

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 14: Shielded Nal, 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 5/4/1977
Last Survey Date : | 3/25/1994
Number Surveys : | 346
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

0-14, 59-65, & 80-100 Stable

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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HNF=-3531 -REVO
Dry Well Survey Analysis - Notes .
N’
Borehole A/~ fﬁ/ 4 Total # Surveys 27/ ProbeType D7 02 1#
' ‘ # neutron surveys _ 7 # GR Surveys 344 _

32494 Last

Presentation Plot Dates

(If difierent from 1% & Laat)

LogDate: 7 -4-77 1*

Contamination Zone Depth(s): _ & ~/7 2 5%
Isotope from Spectral Survey: - Max Survey Depth { ﬁﬂ
_ GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected lnum. Samples| Comment . . -
Lo - yee it
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
Analysis Notes
Vﬂ%z M_Mﬁzﬁféﬁ -

,:g

SIW ver | & 5055 2 2.

Analyst Name _,@/lj
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Borehole 21-04-11

Contamination (Cs-137) from 2-17 feet is Stable late
Contamination (Co-60) from 60-95 feet is Stable

Grade thickness product from 2 to 17 feet is decreasing consistent with
Cs-137 (HPGe identified). Due to system limitations near the surface and very low
contamination levels, the grade thickness product was computed for the larger interval.
Prior to 1984, the historical trend is undetermined, but stable from 1984 to 1994.
Grade thickness product from 60 to 95 feet is decreasing consistent with
Co-60 (HPGe identified). Again, the low levels of Co-60 required the wider intervals,
thus, no statement of downward movement is possible.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02; Red GM, 14: Shiclded Nal, 03: Neutron
Borehole Depth : | 100 ft
Survey Depth ; | 100 ft
First Survey Date : | 5/4/1977
Last Survey Date : | 3/25/1994
Number Surveys : | 275
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values ; | <=0
Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

2-17 Stable late, 60-95 Stable

Analyst Name :

R.R. Randall

Company Name :

Three Rivers Scientific
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Borehole A ’QJ/VZL

HNF-3531 -REVO

# neutron surveys

Dry Well Survey Analysis - Notes

Total # Surveys Z 7 9 Probe Type
2 #GR Surveys R 7%

o )7

Log Date: __0~-7 /1 P29 Last Presentation Plot Dates
(If' difterent fom ! & Las)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _(C 5?,/ Max Survey Depth

GAPS. Txt
Survey Date num. Gaps [ num. Samples | Comment

HI-ZONES. Txt
Survey Date cason Selected inum, Samples{ Comment e

oo gpge Lo W
—~\_
BackGnd. Txt

Survey Date [Resson Selected| num. Samples | Feq.Clean Avg.Bkg | Comment

e S

Analyst Name %
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Borehole 21-05-02

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 02: Red GM, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 fi

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 362

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : { <=0

Method Used to Compute Background : | Threshold Q<vai<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes /

o/ -
Borehole ,2 / -6 -02 Total # Surveys Zé 7 Probe Type £ Y p2
# neutron surveys __ % # GR Surveys _3%4 Z-

te: ”/“/'75/ 1# <) ~ Last Presentation Plot Dates

Log Date: | fp=/? ~9% Las resentation e s

Contamination Zone Depth(s):

Isotope from Spectral Survey: (s nenn @ma boa Max Survey Depth (/77
GAPS.Txt

Survey Date | num, Gaps | num. Samples | Comment

HI-ZONES. Txt

Survey Date eason Selected inum, Samples| Comment 4 _, o P)
Py gMMM

"

BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq.Clean Avg.Bkg

Comment

A

N

Analyst Name vﬂ S/W ver Z :Fé %}‘ = .2
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Borehole 21-05-03

Contamination (Cs-137) from 2-20 feet is Undetermined

Grade thickness product from 2 to 20 feet is near threshold and the stability cannot be
determined.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 02: Red GM, 03. Neutron

Borehole Depth : | 100 ft

Survey Depth : [ 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 348

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used {0 Compute Background : | Threshold O<vai<50

Depth(s) where Contamination Identified INONE
in Gross Gamma Surveys :

Analyst Name : [ R.R. Randal!

Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes ,
“Horehole 4/ ’ﬂ[ -0 ? Total # Surveys 244 Probe Type g o2

# neutron surveys __*7 # GR Surveys Z% &

Log Date: |-)¢/-7¢ 1* [,-13-94 Last Presentation Plot Dates
(If different from 1* & Last)

Contamination Zone Depth(s): ___Y]7n&
Isotope from Spectral Survey: _ (* ' Y.

GAPS. Txt

Max Survey Depth | 0

Survey Date num. Gaps | num. Samples | Comment

HI-ZONES.Txt

Survey Date  [Reason Selected num. Samples| Comment
1 0
e %) IMMJW

—

BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq.Clean | Avg Bkg | Comment

Analysis Notes

Analyst Name __ &ZC/Z’Z" S/W ver TFLAP4 2. 2
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Borehole 21-05-05

Contamination (Co-60) from 60-80 feet is Undetermined

Grade thickness product from 60 to 80 feet appears to decrease slower than Co-60 (HPGe
identified), but the levels are at threshold and over the history drop below threshold for
the gross gamma instrumentation.

Gross Gamma Survey Information

Probe Type : | 04: Nal
QOther Probe Types : | 02: Red GM, 03: Neutron

Borehole Depth : | 100 ft

Survey Depth : | 100 ft
First Survey Date : { 1/14/1975
Last Survey Date : | 6/13/1994

Number Surveys : | 375
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified

60-80 Undetermined

in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes |
- /
Total # Surveys 237 Probe Type 07 2

) # neutron surveys _ 4" # GR Surveys
Log Date: |74 ’Zz ™ (r-12-94 _Last Presentation Plot Dates
P (If different fom 17 & Laat)

Contamination Zone Depth(s): __7/7 .
Isotope from Spectral Survey: - ' Max Survey Depth _[00

GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment

HI-ZONES. Txt
Survey Date eason Selected lnum. Samples] Comment .

Yoot (o @70 abrne
N/
BackGnd. Txt

Survey Date |Reason Selected| num. Samples [ Feg.Clean Avg.Bkg | Comment

Analysis Notes )
 Molilovnnid Jeo 7o haclmscnid ool

i

AN

Analyst Name __Mn/a://

SWver TEL LS5 2
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Borehole 21-05-06

Contamination (Cs-137) from 2-15 feet is Stable late
Contamination (Co-60) from 60-95 feet is Undetermined

Grade thickness product from 2 to 15 feet is decreasing consistent with Cs-137 (HPGe
identified), from 1984 to 1994. However, due to system limitations near the surface, no
conclusion can be stated for the history before 1984. Grade thickness product from 60 to
80 feet appears to decrease slower than Co-60 (HPGe identified), but the levels are at
threshold and over the history drop below threshold for the gross gamma instrumentation,
Note that the larger interval was used for the two intervals (one at 70 and other at 87 feet)
in order to assist the low threshold, thus no statement can be made concerning downward
movement.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 14: Shielded Nal, 03: Neutron

Borehole Depth : { 100 ft

Survey Depth : | 100 fi
First Survey Date : | 1/14/1975
Last Survey Date : | 6/13/1994

Number Surveys : { 370
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : [ <=0
Method Used to Compute Background : | Threshold 0<vai<50

Depth(s) where Contamination Identified

2-15 Stable late

in Gross Gamma Surveys : | 60-80 Undetermined
Analyst Name : | R.R. Randalt
Company Name : | Three Rivers Scientific
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“Borehole A /-05-04

HNF=-3531 -REVO

Dry Well Survey Analysis - Notes C

Log Date: Z*/Q’y 1

Contamination Zone Depth(s): _7¢ ¢ 87 kot vey Lpro

e
Total # Surveys % 77  Probe Type 004 ' ¥ &
# neutron surveys _ 4
L3-94 last

# GR Surveys 2 72

Presentation Plot Dates

(If different from !* & Last)

Isotope from Spectral Survey: M_A? [ Lo BP9 ~ Max Survey Depth /20

GAPS. Txt
Survey Date aum. Gaps | num, Samples | Comment

HI-ZONES.Txt
Survey Date eason Selected mum. Samples| Comment . .

WX
e L~ TE
N—’

BackGnd. Txt
Survey Date [Reason Selected] num. Samples | Feq.Clean Avg Bkg | Comment

Analysis Notes

F__Za.?@_&_%aﬁn

—

Analyst Name _‘%

SIW ver [EoA06e 2, amn
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Borehole 21-05-10

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 98 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 98 ft

Survey Depth . | 98 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 372

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold 0<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys .

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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z X Dry Well Survey Analysis - Notes
Borehole 2 /-4 — /[ Total # Surveys 277 Probe Type (0 %7
# GR Surveys =72

# neutron surveys

: Z*éﬁ'ZZ 1 -} %94 Presentation Plot Dates
Log Date: 1 L -)Z-24 Last resentati e T
Contamination Zone Depth(s): N § 7277
Isotope from Spectral Survey: _( P Max Survey Depth_7 8§~
GAPS.Txt

Survey Date | num. Gaps | num. Samples | Comment

, HI-ZONES, Txt
Survey Date eason Selected lnum. Samples!| Comment
ceas?
N\
BackGnd. Txt
Comment

Survey Date [Reason Seiected] num. Samples | Feq.Clean Avg Bkp

Analysis Notes

S/W ver j:}:é ROCC 2 2
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Borehole 21-05-12

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 98 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : [ 100 ft
First Survey Date : | 1/15/1975
Last Survey Date : | 6/13/1994
Number Surveys : | 381
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<val<50
Depth(s} where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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ﬁrehole Al-L5=) 2
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Dry Well Survey Analysis - Notes
Total # Surveys 357 Probe Type 0%

r # neutron surveys _ 4~ # GR Surveys
LogDate: |-/5-971¢ L-1% -9 Last Presentation Plot Dates
& (If differcnt from 1" & Last)
Contamination Zone Depth(s): Nzt .
Isotope from Spectral Survey: Max Survey Depth _Lﬂ_
GAPS.Txt
Survey Date num, Gaps | num, Samples [ Comment
HI-ZONES. Txt
Survey Date eason Selected mum. Samples| Comment
Lot
\_
‘BackGnd.Txt
Survey Date [Reason Selected] num. Samples | Feq.Clean Avg Bk Comment
Analysis Notes
_(, / )
—7 w7
2
Analyst Name _1% SIW ver T/ LIS 7 >
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Borehole 21-06-01

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information
Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 03: Neutron
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/15/1975
Last Survey Date : | 10/5/1993
Number Surveys : | 331
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold O<val<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randail
Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

HNF-3531

“REVO

/

Borehole ‘4 /) -2~/ Total # Surveys 324  Probe Type 24 02
T # neutron surveys __%/ #GR Surveys _235/
LogDate: ]-/5-74" 1* 10~5-9% Last Presentation Plot Dates
M (If different from 1 & Last)
Contamination Zone Depth(s): JZ*/ oy
Isotope from Spectral Survey: _ (2, @ V}/Lb - Max Survey Depth /(%
GAPS.Txt
Survey Date | num. Gaps j num. Samples] Comment
HI-ZONES. Txt
Survey Date son Selected jnum. Samples! Comment
g
(4
A~
BackGnd. Txt
Survey Date |Reason Selected! num. Samples | Feq.Clean Avg.Bkg | Comment
Analysis Notes
() nsrs
-"\_/

Analyst Name _@
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Borehole 21-06-02

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Nal
Other Probe Types : | 02: Red GM, 03: Neutron

Borehole Depth : | 100 ft
Survey Depth : | 100 ft

First Survey Date : { 1/13/1975

Last Survey Date : | 10/5/1993

Number Surveys : | 334
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold 0<val<50
Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :
Analyst Name : | R.R. Randall
Company Name : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes —
\B/orehole 2 /—Qéa—ﬁ 2. Total # Surveys .2 % Probe Type ped 14 p=
# neutron surveys __4/ # GR Surveys
Log Date: l*ZZ D5 1" |2 -5-92 Last Presentation Plot Dates
(If difterent from 1* & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _C o o Lo % :g_,gﬂ/ / Max Survey Depth | 7

GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date eason Selected mum. Samples| Comment
[ leze
N—’
BackGnd. Txt

Survey Date [Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment

Analysis Notes

|l
Analyst Name % SIW ver Y i per 22
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Borehole 21-06-05

Contamination (Cs-137) from 32-44 feet is Stable
Contamination (U-238/235 & Sb-125) from 44-60 feet is Stable

Grade thickness product from 32 to 44 feet is decreasing consistent with
Cs-137 (HPGe identified) from 1975 to 1993. Note that 8b-125 is HPGe identified, but
at low levels for this interval.
Grade thickness product from 44 to 60 feet is decreasing consistent with
a least squares fit for U-238/235 (HPGe identified) and Sb-125 (hypothesis) from 1975 to
1993. The least squares fit results in gross gamma contribution ratio of
U-238/235 to Sb-125 of 0.07 as of Jan 1975. Special note, the HPGe did identify Sb-125
at shatlower depths than 44-60, but the Sb-125 in 44-60 feet decayed to level below
detection. Likewise, the levels in the 32-44 feet were completely masked by the strong
Cs-137 signal.

Gross Gamma Survey Information

Probe Type :

04: Nal

Other Probe Types :

14: Shielded Nal, 02: Red GM, 03: Neutron

Borehole Depth :

100 ft

Survey Depth :

100 £t

First Survey Date :

1/15/1975

Last Survey Date :

10/20/1995

Number Surveys :

344

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold O<val<50

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

32-44 & 44-60 Stable

Analyst Name :

R.R. Randail

Company Name :

Three Rivers Scientific
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j20% Dry Well Survey Analysis - Notes o

Horehole A /- OL-0F Total # Surveys 22  ProbeType D% 17 D+
# neutron surveys "/ # GR Surveys

Log Date: )’/ 5= Ef 1* 10-22-9 Last Presentation Plot Dates
' (f different from )™ & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: Cos 54 WS Max Survey Depth /77
GAPS. Txt
Survey Date num. GGaps | num. Samples | Comment
HI-ZONES. Txt
Survey Date  Reason Selected jnum. Samples| Comment
=
‘BackGnd. Txt

Survey Date |Reason Selected| num. Samples | Feq.Clean Avg. Bkg | Comment

Analysis Notes

g amd Al Bt Lo (7 g
rd

b

Analyst Name % S/W ver ) ﬂ/f%f Py
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filein := "two.bxt" Well 21-06-05
. A = READPRN(filein) yr = - ASH> net := AT bkg = ASE> max = A4
N
N = last(yr) N =331 im0.N k= 0..300 jm=0..299
— = 3.10° - - Eu vari
100 = 5.27 s = 3-10 aco = 00 acs == 90 RUA06  geu = 1150
Cs, = acs'e s Co, = aco-e wo Eu, = agu-e e 11 tot, := Cs, + Eu,
gross; := net; Cs variables are 1238
This data edited for spurious points
2000 I T T | | | T T T T
®o
1500 [~
gross;
totz 1000 |-
500 [~
A\
0
74
ssq(al,a3) = Z gross, — | al-e 3 +a3e
i
Given
ssq(acs,aeu)=m(} Im]
oS .
[ ] = Minerr(acs,aeu) 3
ocs =83.878 aeu =1.19:10
U-238 Sb-125
ocs
—_—=0.07
'(“i""ﬂM R = aeu
Cs, = acsee s Eu, i= ceu-e eu tot, = Cs, + By,
Buy
out®” = yr out!” = tot WRITEPRN("twop.txt" ) := out Cs, =0.078
N
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Borehole 21-06-10

No Gamma Ray Emitting Contamination was identified.

No significant levels of gamma ray contamination are present above the survey probe
detection threshold between 1975 and 1993 in the vadose zone from 10 to 100 feet.
There are some activities from 0 to 10 feet, but most likely surface phenomena, thus the
classification of clean.

Gross Gamma Survey Information

Probe Type : | 04: Nal

Other Probe Types : | 03: Neutron

Borehole Depth : | 103 f

Survey Depth : | 103 f

First Survey Date : | 1/17/1975

Last Survey Date : | 10/20/1995

Number Surveys : | 341

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: [ <=0

Method Used to Compute Background : | Threshold O<val<50

Depth(s) where Contamination Identified | NONE
in Gross Gamma Surveys :

Analyst Name : | R.R. Randall

Company Name : | Three Rivers Scientific
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Borehole 21-06-10
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Analysis by: Three Rivers Scientific
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HNF~3531 -REVO

Dry Well Survey Analysis - Notes
N ‘
Borehole X /-0t -/0 Total # Surveys 344~ Probe Type O

# neutron surveys ___ 4f # GR Surveys 257/

Log Date: _| -~/ Z*Z‘i“ | p-20~-F% Last Presentation Plot Dates

(If different from 17 & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _ Co  Vapns 4 &)45 Zz Max Survey Depth ) D3

GAPS. Txt

Survey Date | num. Gaps | num. Samples | Comment

: HI-ZONES.Txt
Survey Date ason Selected jnum, Samples| Comment

W B-G5 %ﬂ%@

N

BackGnd. Txt
Survey Date {Reason Selected! num. Samples | Feq.Clean Avg Bk Comment

Analysis Notes

Analyst Name @ SWver TPefrss>
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Borehole 21-07-03

Contamination (Co-60) from 62-68 feet and 82-100 feet is Stable

Grade Thickness Product for two radioactive zones (62-68 and 82-100 feet) is decreasing
within the gross gamma sensitivity at a rate consistent with the decay of
Cobalt-60 (identified from HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (3 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 f

First Survey Date : | 1/14/1975

Last Survey Date : | 5/16/1994

Number Surveys : | 495

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 45 to 60 feet

Depth(s) where Contamination Identified in | §2-68 feet is Stable
Gross Gamma Surveys - | 82-100 feet is Stable

Analyst Name : | RK, Price

Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

# neutron surveys 3 # GR Surveys

' Borehole BX (2/- 07-03} Total # Surveys = 00 Probe Type & 7 <
Log Date: Z5-0/~/% 1% 9 7-5-/& Last Presentation Plot Dates

(If different from 1* & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: €S~ 27 (p 7 2827) £ 5 2 &¢/er  Max Survey Depth /60

GAPS.Txt
Survey Date num. Gaps [approx #Sampl's] Comment
7S-04-22| 2y S
76-07-27| 6/ 75"
7 7-06-0) | 83 73
gr-02-60) 1 ¥ 199
qU-03-30 7 190

HI-ZONES.Txt
Survey Date eason Selected |approx #Samp’s [ Comment
TSt 3-20 | Mi~Brct—| 120
7625« L| =28/ el
S 8-0b~p2| Troe Prog| )70

R§-12-27 | 7oe Priod ¥ &
GL=02 73 |pr/— i C /oo TOCC FNAA S A T o

N

BackGnd.Txt
Survey Date |[Reason Selected| num, Samples | Feq. Clean Avg Bkg | Comment
75-63-2) | Ave-pxe | G % ST H| 37 ¢
75-v7-22] Flippn | “EC X | 57| 29.¢
T T-/2~20 LA C T /70 76| 237
240312 Ave-BAhe | F7 Y2 3
76—p7-27 Zctéal T 7 A | 270
77860 | Ay Bicel g7 | %P L0
F2-02-13 |pAve- 856 | g ¢ O D .o

Analysis Notes
AR Sy ReTEc 752
T Lo Lo v BADIATons Zownss ZPeu7/erss

Ay

Analyst Name /?M/Z/ }Ka—’;:) S/W ver (Fordoss V20 2D
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Borehole 21-07-06

Contamination (Cs-137) from 20-34, 34-53, and 53-99 feet
is Stable

Grade Thickness Product in the two lower radioactive zones (20-34 and 53-99 feet) is
decreasing at rate consistent with the decay of Cesium-137 from July 1980 through
May 1994 for the intermediate sensitivity probe (01 Green GM).

For the high radioactive zone (34-53 feet) the Green GM probe (01) was unable to
confirm the stability, whereas the Red GM probe (02) was run during the same time
interval and confirmed that the radioactive zone is decreasing at a rate consistent
with the decay of Cesium-137.

Gross Gamma Survey Information

Probe Type

01: Green GM (Intermediate Sensitivity)
02: Red GM (Lowest Sensitivity)
14; Shielded Nal (Saturated)

Other Probe Types :

04: Sodium Iodide Scintitlator (Saturated)
03: Neutron (4 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 f

First Survey Date :

7/24/1980 (Type 01)
5/05/1980 (Type 02)
1/11/1980 (Type 14)

Last Survey Date

5/26/1994 (Type 01)
5/26/1994 (Type 02)
9/02/1980 (Type 14)

Number Surveys :

274 (Type 01)
283 (Type 02)
32 (Type 14)

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold (0< val < 10)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

20-34 feet is Stable
34-53 feet is Stable
53-99 feet is Stable

Analyst Name :

R.K. Price

Three Rivers Scientific

Analysis By :
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Dry Well Survey Analysis - Notes of (274 ) R-trar-2T 055

02(283) %o 2505 3 Pt

' Borehole 3X( 2/-67-06) Total # Surveys 574 ProbeType _O] S£L%) go-oivr>iid’s
# neutron surveys __ 4 # GR Surveys <74 i‘tﬂ;-ﬂ > Tt

Log Date: 30-07-27 1 Fr-o3-24k  Last Presentation Plot Dates ATUR A 70

(If different from 1™ & Last)
Contamination Zone Depth(s):

Isotope from Spectral Survey: <5—/3 7 ( Fuq_ i Lée7er) Max Survey Depth /¢ 2
. GAPS.Txt
4 Survey Date | num. Gaps [approx #Sampl’s Comment
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§7-0L-05p] 7mcisrc | 102 [ G317 Pboc Ao
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)= 025 10 SU
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Analysis Notes
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> RODIA 708N Qe A FELBSE ey (7€ [ At {

e

Analyst Name Ww&/ %cp S/W ver 725’{ V2.2
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Borehole 21-08-02
Contamination (Cs-137) from 0 to 14 feet is Tank Farm Activity

Grade Thickness Product from O to 14 feet is erratic from 1975 through 1979,
and is categorized as Tank Farm Activity. Grade Thickness Produce from 1980 through
1994 the is decreasing at a rate consistent with the decay of Cesium-137 (identified from
HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (3 surveys)

Borehole Depth : | 130 ft

Survey Depth : | 130 f

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 228

Analysis Notes

Number Surveys Rejected : { 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : { Threshold (0< val < 50)

Depth(s) where Contamination Identified in | (.14 feet is TF Activity
Gross Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

\— Borehole BX(2/-08-02.) Total # Surveys 237/ Probe Type &7
# neutron surveys > # GR Surveys Z2 &
Log Date: /> =0)-/t 1% 7 4-0b~/ 3 Last Presentation Plot Dates

(If different from 1* & Last)
Contamination Zone Depth(s):

Isotope from Spectral Survey: Cs~y 37 (0—=/1~<7) pr4x /ao'/a/r Max Survey Depth /3©

GAPS.Txt
Survey Date | num. Gaps [approx #Sampl’s) Comment
76-0%-27 /7 /30
77082 3 X}
77-07-4# | 33 o
79-v7-0r| 3é ! 2o
$o-05-29 2% /32
Q9-03-2% J25 /X HI-ZONES.Txt
Survey Date eason Selected|approx #Samp’s | Comment
T 70540 |Hr-Bie )30
G312 | Fre~Brke | 130 Tooc il et e B PP
A
BackGnd.Txt
Survey Date |[Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
75192 |egvepl | w4 3% | 272
76-05-(2 | K g |96 #5% | 453
77-06- 01 | Ave Biel 95 72 | Iy
77—l —1té | LB S 7572 2¢6./
780597 | Ave Bke | T F 7 j 1.5
G -1t | Yocnrm | 2y 2.9% | 237
G317 |Gkt | su0 I Z ] 4.3
Fr~03-2%|Ave Bke ] o6 752 2.3
Analysis Notes
R o214 7eors 2or8& firsr HPeess 760/ -0z (rner Commmoud
>y A Tron— ZOAGE L pnr ST T ~ /?14"?"4// 750X 83

NS

Analyst Namd. 22_,34(‘ (fé Y, Z,fa S/W ver 7/257( 455 /2,20
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Borehole 21-08-04

Contamination (Cs-137 & Eu-154) from 0 to 12 feet
appears Stable

Grade Thickness Product from 0 to 12 feet is decreasing within log acquisition
procedures, consistent with a least squares fit for Cesium-137 and Europium-154
(both identified from HPGe detector) between January 1975 and June 1994. The radiation
zone was partially logged from May 1982 through February 1984, as shown on the stack
plot. The least squares fit results in a gross gamma contribution ratio of 0.28 for Eu-154
to Cs-137 on June 1994,

Gross Gamma Survey Information
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : { 03: Neutron (5 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/14/1975
Last Survey Date : | 6/13/1994
Number Surveys : | 341
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : { Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-12 feet appears Stable

Analyst Name :

R.X. Price

Analysis By :

Three Rivers Scientific
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Dry Well Survey Analysis - Notes

Log Date: 75-0/~/% 1%

Contamination Zone Depth(s):
Isotope from Spectral Survey: CS5-~/37 (o0 70 25/~7) <340 5“{;’

.

Ei 7
Total # Surveys ¢ Probe Type 0%

# neutron surveys
G 7-06-/3 Last

# GR Surveys 2 7/
Presentation Plot Dates

(If different from 1* & Last)

Max Survey Depth /20
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srr<0.3,5/4
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GAPS.Txt
Survey Date | num. Gaps japprox #Sampl’s] Comment
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Survey Date |[Reason Selected| num. Samples | Feq. Clean | Avg. Bkg | Comment
25-fp-24 |LENC-T | S 4 73Z 27

76- 052 |Ave-pre | T4 452 453

Ti-07-27 |LEAMETH x5 727, | 26. &

77-06~01 | Ave-tie | TY 7| e

77N | lboenr | G5 g5Z, 2 L./

18-05-09 ey | [2¥ 2.9 9% 7% 7

F3—1f~7 | AV BKe| 100 W% | /6.3
T7r-03-24 Ave-Brea | 00 7% 2.3

Analysis Notes
NC SIRvS v Ko Tec7za
DEP Trt Sere~7 DA  Thhrcrc. ELE
£ / Ve = el o /’//J%Ek/ﬁ'c‘?g»
/%—50"7:5 50//c_< = o. 2E fiArrn LA CHSS Cofeyie, G

A

Analyst Name K Mﬁ ﬂ@
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HNF=3531 ~REVO
non - (Well 21-08-04 |

A = READPRN(filein} yri= ASI>

net = A7 bkg := AT max = A<*>

A N := last(yr) N =330 i=0.N k= 0..300 j=0.299

tcs = 30.17 acs := 4000
2nd Isotope is Eu-154 (8.5 yrs) 12:=8.5 a2 = 3500

Cs, 1= acs-e s X2, := al-e tot, = Cs; + X2,

gross; = net; This data edited for spurious points

1e10%
8000 — =
gros, 6000 [ —
-4
tot,
o 4000 — =
2000 =
© °
0 1 1 | ] | ] I | | 1
74 76 78 80 82 84 86 88 90 92 94 96
bat
2
- (yr. _75).10(2) - (yr. - 75)@
! Tw0es 1 2
ssq(al,a3) = Z gross; — | al-e +al-e
i
Given
ssq(acs,a2)=( I=1
acs ,
= Minerr(acs,a2)
o2
0tc:s=4-103 a2 =3.5-103
acs
In(2 ‘ In(2 — =1.143
-{yr; - 75)L (v~ 75)% s
Cs, i= acs-e s X2, = a2-e t tot, := Cs; + X2,
ot = yr out<!> = tot WRITEPRN( "twop.txt" } := out

256
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HNF-3531 -REVO

Borehole 21-08-05

Contamination (Cs-137) from 0 to 35 feet is Stable
Contamination (Co-60) from 62 to 72 feet is Stable

Surveillance logging activities were not designed to monitor
low contamination levels and monitor contamination at the surface.

The upper radioactive zone (0 to 35 feet) indicates that a short lived radionuclide, such as
Ru-106, may have been present from 1975 to 1976. Ru-106 was identified (hypothesis) in
the adjacent borehole, 21-08-06.

Grade Thickness Product from 0 to 35 feet is decreasing within counting system limitation
at a rate consistent with Cesium-137 (identified from HPGe detector)
between January 1975 and June 1994,

Grade Thickness Product from 62 to 72 feet is decreasing within counting system
limitation at a rate consistent with Cobalt-60 (identified from HPGe detector) between
January 1975 and June 1994, Afier 1984 the concentration of Co-60 is at and below the

sensitivity threshold.
Gross Gamma Survey Informeation
Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 03: Neutron (3 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : § 1/14/1975
Last Survey Date : | 6/13/1994
Number Surveys . { 360
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold (0< val < 50)
Depth(s) where Contamination Identified in { §-35 feet is Stable
S : .
Gross Gamma Surveys | g9 73 feet is Stable
Analyst Name : | RK. Price
Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

\_ Borehole BX (2] -0% 05 ) Total # Surveys 343
# neutron surveys .3

99 p6~13 Last

Probe Type ¢ 7
# GR Surveys 360
Presentation Plot Dates

Log Date: 75—/~ 1%

(If different from 1* & Last)
Contamination Zone Depth(s): £0w zowg (68~ 72£7)

Isotope from Spectral Survey: CS-/37 (O~ ¥ox7) < & o9 C/g)

Max Survey Depth /f¢ 7

GAPS. Txt
Survey Date | num. Gaps Japprox #Sampl’s] Comment
65— 129 /70 " I37778 (S/ anes)
Ji~07-208 | 3§ ST / P03 29 (7Fcmss)
77-0v 24A8 G 3 /00 /
77-07-1144 S3 | éo |/
7 09-0% 24 g5
T2-65-18 79 /60 HI-ZONES. Txt
Survey Date  [Reason Selected|approx #Samp’s | Comment
TS-2~pb | Hi-Bib | /02 HIGH TOOC SIS, > (fr s
76 67-20 |Too s b0 Tpo . Fpht L VAL
NI, ki /180 | Poss; 3l To0 MAXAANE Froa
(-09-22H(- B /p0 HI- 720 Sz /Sizie 7Y
/~S0-2.4 | Hr—Bac| (o0
3 A7 A Too s | oD Too . 72 7E
BackGnd.Txt
Survey Date [Reason Selected) num. Samples | Feq. Clean Avg Bkg | Comment
76~03-2% pve- Bt~  TE [06% | ¥.D
75~07-20 | LBl 52 32 | 340
77-04-20 | o Cepat 77 /% | %52
T7-07~11 | Lgnre wr “7 3¢l 34¢
Go-05—/l AvVeBre | 79 0% | oo
23~ Y-17 | Gl | Fg g% | 2.9
Fr-03-2| AvciBig 99 /%% 5,
Analysis Notes

NO StRvErSs KB T fhe 750

Lo PeTiviTy Z2OAL

L0 727 Shen /5221 1925 = /9253

bopw CLvige s ~(3 7 A7 SANCohdrs 78 Y05 7 b7 EASi Y SEsar

Ind_Oossd S otvee copnce {Bes

o

Analyst Name /g ﬂ—""—M %“‘—D
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HNF-3531 -REVO

Borehole 21-08-06

Contamination (Ru-106) from 43 to 52 feet is Stable

Grade Thickness Product from 43 to 52 feet is decreasing at a rate
consistent with Ruthenium-106 (hypothesis) half-life
between January 1975 and June 1981.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (3 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 6/13/1994

Number Surveys : | 458

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified | 43-52 feet is Stable
in Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

\—’ Borehole PX(2/-08~0C) Total # Surveys $Z/ Probe Type 4%

# neutron surveys __3 # GR Surveys &5 &
F4-06—/3  Last Presentation Plot Dates

Log Date: 73 -0~/ 1%

(If different from 1™ & Last)
Contamination Zone Depth(s):

Max Survey Depth | &0

Isotope from Spectral Survey: C$S—137 [(0-t5e7z) £ ‘/ 6,{4,

GAPS. Txt
Survey Date | num. Gaps |approx #Sampl'{] Comment
77-0%— 2 27 go
72-67-(r L5V, 35 LD
FI-07-0F 7y 400
§7~0/~22| 2.7 {e 2
Fo~63-29 F 1
HI-ZONES.Txt
Survey Date  [Reason Selected |approx #Samp’s | Comment
16-603-2% /48 R Ao 254 M SSrvc.
708128 V2 Re22Cao RAL 2074
Y7- 03-/50 /62 Zoo . NO S
F2-02—43 | Hi-c s /20 TPOE INAAALNE St
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
76 03-27r |AVEBLRE-|  Te F¥Z % 7
Té—07- 2 /r 77 79% 390
7%-07-2% ‘e 77 F5 % 35
29-07NA8l ‘Kl | 42 16 | 25%
71-0%-27 | Ave BK6—| T8 757 | 38.%
F292-3 | AveBLKL | F¢ e 0.0
Tpo3 2w |AvcBre | 268 g /3 I/
Analysis Notes

M SRvsys R TEc7eo

IMOAT Lavgd [AAdATen ZOr ®

Analyst Name %M ,Lf; / el D
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HNF=3531

jREVO

Borehole 21-08-07

Contamination (Cs-137) from 0-12 feet is Tank Farm Activity,
Contamination (Cs-137 & Co-60) from 30-42, & 42-54 feet
1§ Stable

Grade Thickness Product from O to 12 feet is erratic from 1975 through 1979, and is
categorized as Tank Farm activity. Grade Thickness Product from 1980 through 1994 is
decreasing at a rate consistent with Cs-137 (identified from HPGe detector).

The main radicactive interval was evaluated as two radioactive zones to identify if
downward movement had occurred. Grade Thickness Products from 30 to 42 and 42 to
54 feet is decreasing at a rate consistent with a least squares fit for Cesium-137 and
Cobalt-60 (identified from HPGe detector) between January 1975 and June 1994, The
least squares fit results in a gross gamma contribution ratio for Co-60 to Cs-137
of 1.8 and 8.6, respectively, on June 1994,

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

100 ft

Survey Depth ;

100 fi

First Survey Date :

1/14/1975

Last Survey Date :

6/13/1994

Number Surveys :

230

Amtlms Notes

Number Surveys Rejected :

Lower Threshold for Bad Survey Values :

<—0

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-12 feet is Stable
30-42 feet is Stable
44-54 feet are Stable

Analyst Name :

RK. Price

Analysis By :

Three Rivers Scientific
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HNF=3531

“REVO

Dry Well Survey Analysis - Notes

-\’ Borehole BX(2)~(%-07) Total # Surveys 233
N # neutron surveys %
Log Date: 7> ~0 1 ~/+1 4706-/3  Last

Contamination Zone Depth(s):

Probe Type 64
# GR Surveys %350
Presentation Plot Dates

(If different from 1* & Last)

Isotope from Spectral Survey:

Max Survey Depth 7 6O

GAPS.Txt
Survey Date num. Gaps [approx #Sampl’s Comment
T -7y 7z
~15-09-0% | 2%
77932y | S¥
HI-ZONES.Txt

Survey Date  [Reason Selected |approx #Samp’s | Comment

gp~15  [Perr gane| /90

76-63-2v | BMSR, }60

76-67-2> |PsLA1 B30 20 Toce Do nor Szor® RELRLirne A7 72

77-01-1_ |BAndupnsy | 24

V2-00-08¢ 15| §3-0C- 22 | S70/ Recort drny. A7 S HRAes (702

\ N =032y \pér. SR ey

BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feg. Clean Avg. Bkg | Comment

15015 |asc®r 137 752 27 2
T4-03-2 [AVeBie 77 78% | /3.
76-0% 29 | fve BRC T4 4% | 425
Ti~09-22 |Ave bk | 7§ Y45 | 4T
79674 | Aligan | 117 27% | 23.9
P3~1~17 | AvVELho | 79 18% | 42.7
FSO3I-2HAVE AR | TG %1 % | 3e)

Analysis Notes
Ao scmps vos NETw ¢ Zap

N 5
: LrZe 2.0

Analyst Name /@”’VM ﬁ?&c_.(: ) S/W ver ; ﬂ L oS
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Cs-Co-Decay.mcd

272

7/20/98

HNF=-3531 -REVO
filein := "two30-42.txt"
_— Well 21-08-07
A = READPRN(filein) yr = At net = A7 bkg = ASE> max = A<
N = last(yr) N =245 i=0.N k:=0.300 j=0.299
tco = 5.27 tes = 30.17 aco := 3400 acs := 220
- - 75).ln(2) - 75) In(2)
Cs; = acs-e s Co, := aco-e e tot; i= Cs, + Co,
gross; := net;
This data edited for spurious points
5000 T T T | T | 1 T
4000 I— -
gross, 3000 — -]
<
tot,
2000 — =
1000 |~ —
o | ] | ] | J | ] | |
74 76 - 78 80 82 84 86 88 90 92 94 96
T
2
-{yr;= 75) In2) - (yri - 75)&
ssq(al,a3) = Z gross, - al-e ™ rade Tee
i
Given
ssq(acs,aco)=0 1=]
ocs
[ ] = Minerr(acs,aco) 3
oco ocs =228.235 oco =3.459-10
acs
In(2) In{2) =0.066
- (- 7s) — -{rm- 75) aco
Cs; = acs-e Ey, = oco-e tot, i= Cs, + Co; o
out<® = yr out~'> = tot WRITEPRN ( "twop.txt" ) := out e _1 803 1

R {

Page 1
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Cs-Co-Decay.mcd
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7/20/98

HNF=-3531 -REVO
filein := "twod2-54.txt"
— Well 21-08-07
A = READPRN(filein) yri= ASI> net 1= A<7> bg = ASE> max = A4
N := last(yr) N =244 i=0.N k:=0.300 ji=0.299
Te0 = 5.27 1es = 30.17 aco = 1500 acs =30
_(yri-vs).ln(z) —(yri-7S)M
Cs; := acs-e s Co, := aco-e e tot, := Cs; + Co;
gross; := net,
This data edited for spurious points
2000 T | T I | T T
-]
1500 — .
Bross;
¢ 1000 -
tot,
500 — 1
0 | | | | | | | ] | |
74 76 78 30 82 84 86 88 90 92 94 96
T
2
2
_(yri_.‘,s).ln(Z) -(yri— 75).&]
ssq(al,a3) = 2 gross, - [al-e  rade e
i
Given
ssq(acs,aco)=0 1=1
0LCcs .
[ ] ;= Minerr{ acs,aco) 3
aco ocs = 21.068 aco = 1.567-10
———— e, Narer
ocs
in(2 In{2 — =0.013
_( - 75), H(cs) - (yri - 75)% aco
Cs, = acs-e i Ey, i= aco-e tot, i= Cs; + Co; e
i CON =8.62
out<0> = yr out<' > = tot WRITEPRN( "twop.txt" ) = out l Csy o

Page 1



HNF=3531

“REVO

Borehole 21-08-10

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is preéent above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type :

04 Sodium Iodide Scintillator

QOther Probe Types :

03: Neutron (3 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 fi

First Survey Date ;

1/14/1975

Last Survey Date :

6/13/1994

Number Surveys :

229

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in

Gross Gamma Surveys :

No Contamination

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF=3531 -REVO

Borehole 21-08-10

Oldest Survey
1/14/1975
Gamma (c/s) |
o 100 200 cens NP
0 No Gamma-Ray Emitting Contamination
Above Survey Detection Threshold
10 4
20 ] 50
45 i {
30
8
40 g
5 4
£ 3
gxso %
z |
60 -
10
5 4
70 1
0 . = 4 At - . L T L . o 4 ——1—t - by
1975 1980 1985 19980 1995
Date (Year)
80 1 100%@“6"&00".0 o o o o.o.o'ooo;ml
gao P o o o°°
| g °
90 - o60{° .
oy
S 40 1
e o
100 - C21 o
0 o £ o & < -

Analysis by: Three Rivers Scientiflc
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Borehole 21-08-10

HNF-3531 -REVO
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\— Borehole BX(Z1- 0%-15 3

HNF=-3531

“"REVO

Dry Well Survey Analysis - Notes

Log Date: 75~¢l-/7 1*

Total # Surveys 232
# neutron surveys —3

94~ b¢-73 Last

Probe Type &%
# GR Surveys £ 2%
Presentation Plot Dates

(If different from 1™ & Last)

Contamination Zone Depth(s): _
Isotope from Spectral Survey: C5v37 (4 afer) < 5 p Gy

Max Survey Depth /%2 7

GAPS. Txt
Survey Date | num. Gaps lapprox #Sampl’s| Comment
77-6¢-1% [ 22 Fo
by -6 -1 77 G
A\7.9-05- 0% ] & 9
| Fo-pt-29| /¢ ! 6o
Tr-83-2Y (o0 160
HI-ZONES.Txt
Survey Date  [Reason Selected[approx #Samp’s | Comment
T5-62 -} | Hi-Bi<e o2
T5—pl-251 Ht —<~25 | 0D
T6-66~3p | -G | D5~
7E-0F-22pt1-pphce | (80
T 2-08~t0)| fri~7 /80 Tl LAt
\AZT-07-¥ | Tder KA d T
80-63-3/ Hi-<fS /o
D3~))— 7 HiI-Br e oY BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
Ts-pb—18 LAty =) {60 | 27.F
74-06-3¢ | BVe-Bise| g5 l %2 | ¢,
7Fe-87-22 | Regpm] T8 [6 B | 4L
776711 | LBrewny | 345 25% | 234
BB-03-3; | Ysierrs| T p % A
F0-08-05"| bparet| b P €7 727
931y 7 | AVC-BKke| (©0 S39| 92
T 032 F| Ave Bica| [ 0D AN
Analysis Notes

MO SURVEY.S RaTbcrys

Aro WAgrA—7eor 2O [FOURnG Mot Do 7ac7ed Av  Trrd £ 50D

e

S/wW verd/;aaa'fwj V 2.20

Analyst Name /( W/(ﬂ/é/ / 7
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HNF=3531

“REVO

Borehole 21-08-12

Contamination (Cs-137) from 2 to 10 feet is Tank Farm Activity

Grade Thickness Product from 2 to 10 feet is generaily zero (0) with time intervals of
erratic activity, indicating the possible Tank Farm activity. The radionuclide identified
from the HPGe detector survey is Cesium-137.

Gross Gamma Survey Information

Probe Type :

04: Sodium lodide Scintillator

Other Probe Types :

03: Neutron (3 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/14/1975

Last Survey Date :

6/13/1994

Number Surveys :

226

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background .

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
' Gross Gamma Surveys :

2-10 feet is TF Activity

Analyst Name :

R K. Price

Analysis By :

Three Rivers Scientific

278




C

(

01/14/75
Gamma (c/s)
100 20

0 0
0

10 -

Y
[~ ]

—6ki—
Depth (feet)
3

8

100 -

Average
Clean (%)_, Background (¢/s)

Frequency

Grade Thickness Product (feet*c/s)

. Borehole 21-08-12
g
Depth: 2-10 ft
° See Stack Plot for radiation zone
(2-10 1) with limited time period.
g °2
o M °|go "o"-"““ 0900600055
1975 1980 1985 1990 1995
5 . Date '(Year) .
‘o 4
> B A
12 1 ¢ . a
00 Jowpymyarey: ponr ey sopr o=~ .., " "%, L LA R LA S .
80 1 .
80 | .
40 4
20 -
0

Analysis by: Trwee Rivers Sclentific

0
0

06/13/94

Gamma (c/s)
100 200

T¢6s ~dNH

0A3Y.



PRI PP UPTEE NPTV DRI PN WP TP U PR IS SUVPIN WP T S S [P S S A SIS S U B

---------------------------------------------------

Om ooooooooo




\— Borehole & ¥ (B/-05-/ 2)

HNF=-3531

“"REVO

Dry Well Survey Analysis - Notes

Lngate: 755 bl & g

Contamination Zone Depth(s):
Isotope from Spectral Survey: (s~ 357 (3— 20p7) £ 3, C22,

Total # Surveys _2 47
# neutron surveys

7‘7‘04“/_3 Last

Probe Type & %
#GR Surveys z 26

Presentation Plot Dates
(If different from 1™ & Last)

3

Max Survey Depth /9%«

<o-60 (S2-7oF7) <L [p a’/f
GAPS. Txt
Survey Date num. Gaps |approx #Sampl’s. Comment
7709~ 2| 74 7o
7507 1348 3 © Yo u
79-07-1) 48 52 50
79-oF-pr | 35 g5~
G2-6s5— % (93 FO%
HI-ZONES.Txt
Survey Date  |Reason Selected [approx #Samp’s | Comment
75-02=1 s -Bi<o— /o0
73-0¥~0F | Hi—Blce| ] 0
T5-pb-25 1pi-Bie | 160
Zb—H6-/58| Too s 100
V76~ 06-30 | Hr-Bi< e
\ 8- 08-2TD) Folo/-3/ |Frri~c s B7 s St / Fx7)
I3-I-t7  Feo Agr 10
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
75-0%0f |0 <) F7 SFET| ol
T4~ 0F 23 [Pt Bre | 77 100 | /0. 8
76 06~30 | Bllém | 7T 1%, | 3%¢
TI~ 07~4ls To Chs| 47 32 | 23.¢
30-/2-01 | tt—7v| 2O 75% | 248
§2-05-14 | PAusLh<e-| /02 OB 8.0
D3~ J1~)7 | AV e Breo| (63 232 | w0
Analysis Notes
| NV Sk vgnrs HeTZc7gl

HicA?  Ompnd Zoomg (2-/0<r) EE~T0 jrps Liniiwpy, T g [ATEL Sy

oy

Analyst Name % MM f"“—z

S/W ver_zzz GaLs 1(1,2_‘0
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Borehole

21-09-02

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type :

04; Sodium Iodide Scintiilator

Other Probe Types :

03: Neutron (3 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/14/1975

Last Survey Date :

10/05/1993

Number Surveys :

378

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=()

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

No Contamination

Analyst Name :

RK. Price

Analysis By ;

Three Rivers Scientific
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Borehole 21-09-02
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Analysis by: Three Rivers Scientific
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\_/ Borehole BX(21-t9-02)

HNF=-3531

“REVO

Dry Well Survey Analysis - Notes

Log Date: 75-0)-) %1%

Contamination Zone Depth(s):

Total # Surveys 3 &/

# neutron surveys

3

93~ Jo-05 Last

Probe Type by
#GR Surveys 37§

Presentation Plot Dates
‘ (If different from 1" & Last)

Isotope from Spectral Survey: €53 Y [p 70 26~ 7) &) Oo G/})Max Survey Depth /&0

GAPS.Txt

Survey Date | num. Gaps |approx #Sampl’s] Comment

75-/o~¢) | 9 7%

76706~/ | | 9%

79073 2 2 /00

79-067~1/ Y3 90

T70f-0 3o as

~ 9% E_;z 482 HI-ZONES. Txt

Survey Date eason Selected |approx #Samp’s | Comment

Té-06CF |y -B/<& 9%

7L~ 06158\ 1 -BRE 95

FE-06-23 | 7po( F#cq oo

7 7-67-1/4| Zoo o A G 3

Y0-9U-25h48 LB G K
| Z%gz—zvrbﬁ Zro Aard Lo

BackGnd. Txt

Survey Date |Reason Selected] num, Samples | Feq. Clean Avg Bkp | Comment
76-03~23 | AveBKe K2 [89%| S
Ze—05=F | v Y g 7 7rd| -2
72-07-19 |Lgarcr 3.3 Ly 2Rz
77-67-1 B G 7 -0

Jo710-2%84 L 75 O ‘A a. v

Fo— /o 2¢p ‘r 77 2 o 53,0
(7205, g Y 9 7 O % 4D

Analysis Notes

N O SRS NBTEc7=

SIW ver 7FGCass V&4 20

Analyst Name ﬁ ﬁ""M ff-&-{?
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Borehole 21-09-04
Contamination (Cs-137) from 5 to 14 feet is Tank Farm Activity

Grade Thickness Product from 5 to 14 feet is erratic from 1975 through 1984, and is
categorized as Tank Farm activity. Grade Thickness Product from 1984 through 1994 is
decreasing at a rate that is slightly greater than the decay of Cs-137
(identified from HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 01/14/1975

Last Survey Date : | 10/05/1993

Number Surveys ; | 381

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | §.14 feet is TF Activity
Gross Gamma Surveys : '

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

\— Borehole £X (2690 7) Total # Surveys 343

# neutron surveys

7&[0,;2): Last

Probe Type 6%
# GR Surveys 3 3/
Presentation Plot Dates

Log Date: 77-0/~/% 1

(If different from 1* & Last)
Contamination Zone Depth(s):

Isotope from Spectral Survey: C5~37 ( 8,7 22 20,0 ctss)

Max Survey Depth /&0

,.{fAPS.Txt
Commept”

Survey Date num. Gaps japprox #Sampl’s

760524 | &7 F0 [/ _T9-07-1AR (27 6425
7708572 | 2 9o 79-09-0 .8 (rrasds)
78~09-134 | 32 700 42-05—) 2 T % AP
781-02 | 17 98 A

HI-ZONES. Txt

Survey Date  Reason Selected|approx #Samp’s | Comment

25-0r-0§ |Hi-dicc. | [

P5~06= 2 57| M1- B/< (- Y

(76-01-67 C‘fa) 76-05[-er) M| 2one A48 SN Ldrr
T 06-23 | TEL A | Joo

(77-03-08(FD79-07+1r) /A0 Zonug AW Scrw Cdey

"\ BU-10-25 /- i /60 fCry B CPS
BackGnd.Txt

Survey Date |Reason Selected| num, Samples | Feq. Clean Avg. Bkg | Comment
T5-0%09 | AvcBr<e | /00 SI% | 495

76-03-2.% “ 7F VAN 4 /3

TepS—-26 | A A~ | G 29% | 2724

76-0b- 23 “ J08 24 | 333
770711 p,cegAr | Sr 1t°% | 27 4

§0-40-28 | A Bi<e Ty 3 % S8 0
F2-05—¢ 2¢ 9% 04 4.0
Analysis Notes
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SIMLbes TArsFfse Leag £ ASSum 2a)

¢
Analyst Name //( MM y M@

S/W ver#MdS_g Vz,20
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“REVO

Borehole 21-09-08

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information
~ Probe Type : | 04: Sodium lodide Scintillator
Qther Probe Types : | 03: Neutron (3 surveys)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 1/14/1975
Last Survey Date : | 10/05/1993
Number Surveys : | 367
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values: | <=0
Method Used to Compute Background : | Threshold (0< val < 50)
Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :
Analyst Name : | RK. Price
Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes
~ Borehole 3X (2 i-09 -08‘) Total # Surveys 3 72

# neutron surveys 3
93~ 0-05  Last

Probe Type 0 7
# GR Surveys 347
Presentation Plot Dates

Log Date: 73-0/~/%# 1*

(If different from 1% & Last)
Contamination Zone Depth(s):

Isotope from Spectral Survey: (S—~+37 [0 /5£7) < 5‘74 a{}

Max Sutvey Depth /00

N/

GAPS.Txt

Survey Date | num. Gaps |approx #Sampl’s| Comment

T7-0%~+t2 | 22 o<

77-05-0% | 29 7Y

Fe-p5-02. | 1o { o

F2-05-/84 | 9 = 7%

HI-ZONES.Txt

Survey Date  |[Reason Selected [approx #Samp’s | Comment

75-0Y-09 _|Mi1-LBié- 1 PossiBLE looc Ay s
75-06-25 |at-Bio-| 7% Ty

T 08-I5A8 Tro Fyd 9895 | TooL FArcuds
Fo-11-15 |} -/ /00 TOOL LRI LIRE

9 37-02-274 | po Morse| 96 o0 JATGh et TR 7= [ L VPR
{
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment
T5pp-09 |Tictém | GF 6% | 375
T>-pb-2.5 ‘0 yil2 £2% | 3457
N-03-2¢ Wye Bie | Fs— [o03 | Y45
76-1-23 2 F7 5% 347
[Bo-4~19 |5 CLém 79 0% .0
B2-o5—18 | " ! 97 0% Jd.o
Analysis Notes
No SURVEYs K8 Tpc7sn
MO _Raoia7ion Gorne abore dotzeling thacdald prigent

Analyst Name &14(/// K@

S/W ver 7;6-1?055 z 290
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Borehole 21-09-12

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (3 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/14/1975

Last Survey Date :

10/05/1993

Number Surveys :

306

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : { Threshold (0< val < 50)

Depth(s) where Contamination Identified in

No Contamination
Gross Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Borehole 21-09-12

Oldest Survey
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Dry Well Survey Analysis - Notes

Borehole X (21-09-r2.) Total # Surveys 307 Probe Type O
# neutron surveys _ 3 # GR Surveys Sox
Log Date; 75-g7-r5¢ 1% F3-/0-05 Last Presentation Plot Dates

(If different from 1 & Last)
Contamination Zone Depth(s):

Isotope from Spectral Survey: _CSv37 (070 357 r]) < Zp Gifg Max Survey Depth /0g.< >

GAPS.Txt
Survey Date | num. Gaps japprox #Sampl’s| Comment
T2-05~8| 97 /0
HI-ZONES. Txt
Survey Date  |[Reason Selected lapprox #Samp’s | Comment
IS-ply-ps | Al -BKG v
73-pl-25 | Hi-pree 7¢
BackGnd. Txt
Survey Date [Reason Selected| num. Samples | Feq. Clean | Avg. Bkg | Comment
75-04-09 |Ave Sre| G 0% | 353
73-0625| A ccgpa| 76 9% | 367
73-19-25 | Lévo T 3/ 562 | 24.0
§~03-234| Ave Bi<é 75 00z /.4
G2-07~18 | pe Br<él  G7 0% o0
Analysis Notes

N© SoRVEYs RETecr

M/O A0 A7cen Zzonig sp71R14g Bboare g otimm Hhroglrd A

™

Analyst Name KWM ﬂ«@ S/W ver 7F6A05s V240
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Borehole 21-10-01

Contamination (Cs-137) from O to 10 feet is Tank Farm Activity
Contamination (Cs-137 & Co-60) from 38 to 52 feet is Stable

Grade Thickness Product from 0 to 10 feet is somewhat erratic from 1975 through 1985
and is categorized as Tank Farm activity. Grade Thickness Product from 1986 through
1994 is decreasing at a rate consistent with Cs-137 (identified from HPGe detector) within
the logging system sensitivity.

Grade Thickness Product from 38 to.52 feet is decreasing at a rate consistent with a least
squares fit for Cesium-137 and Cobalt-60 (both identified from HPGe detector) between
January 1975 and February 1994. The least squares fit results in a gross gamma
‘contribution ratio of 0.05 for Co-60 to Cs-137 on February 1994,

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/16/1975

Last Survey Date :

2/23/1994

Number Surveys :

369

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<={)

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is TF Activity
38-52 feet is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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Dry Well Survey Analysis - Notes

N~ Borehole BX ( 2/-Jo—-41) Total # Surveys 3 73 Probe Type “7*
# neutron surveys %7 # GR Surveys Z¢»
Presentation Plot Dates

Log Date: 7.5-¢6/-/ P Tr-t2- 23 Last
(If different from 1™ & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: £5+737 § Co-Lo Max Survey Depth /eu
GAPS.Txt
Survey Date num. Gaps lapprox #Sampl’s| Comment
T 526 15 /70
79-07-)) oo Lo
T19-05-0r| 31 73"
12-058| 95 X

HI-ZONES.Txt ay
Survey Date  [Reason Selected |approx #Samp’s | Comment [7] X
770273 ‘ 10 | FeoC FAre /7 §-0¥-22 Tooc Aocsy
75 -03-05 190 oo A || 7 §~10=r0B (Hor—r) Srevrtr|ta
7 5- O3l |LoncSRugye | 70 Recoxdine— 888N | 79-67-14 Qo) srewxr @
N75-0f-08 160 “TooL. LA ] $/03-23 oo e e
Ti-05-26 |LoncSmeed 170 LE£cOXA 4o /| F2O0T—~1§  1op yotere
N7 1B A |- 753 fw SuKvgy
T o-0/-0 55 q A Dgd77Ls
73-3;—2..3 I&DD W’%GL{‘E xt /
Survey Date  |Reason Selected! num. Samples | Feq. Clean Avg. Bkg Comment
15-0(-15 |AveBRe | 99 03 0D
75-623 v 78 6% 0.9
75~ 03-05 ‘¢ 7g £ .7
T5-0r-05 ‘e 42 O % 5.9
Te-05~/2 |gr8An, | T6 33% | ¢#¢. 5
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290320 Cifh. | T7 B 3KZE)
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Analysis Notes
AN S Mvets NEDEczs)
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~
Analyst Name w L@ S/W ver /<Ofoss V2. 20
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Borehole 21-10-03
Contamination (Cs-137) from 0 to 96 feet is Stable

The surveillance logs were analyzed as six radioactive zones to identify if downward
movement had occurred. The Nal and Green GM probe types were not designed to
monitor high contamination levels (greater than 40,000 and 20,000 c/s, respectively). The

radiation zone (0-23 feet) exceeded the count rate capabilities of the Green GM. .
The Red GM probe (0-23 and 23-41 feet) showed that the Grade Thickness Product was
decreasing at a rate consistent with Cs-137 between July 1980 and May 1994. The lower
five radiation zones (23-41, 41-57, 57-72, 72-88, and 88-96 feet) have Grade Thickness
Products (Green GM) that are decreasing at a rate consistent with the decay of
Cesium-137 between July 1980 and May 1994

Gross Gamma Survey Information
Probe Type : | 01: Green GM (Intermediate Sensitivity)
02: Red GM (Lowest Sensitivity)
Other Probe Types : | 03: Neutron (4 surveys)
04: Sodium Iodide Scintillator (saturated)
14: Shielded Nal (saturated, limited time)
Borehole Depth : | 100 £t
Survey Depth : | 100 ft
First Survey Date : | 7/24/1980 (Type 01)
5/05/1980 (Type 02)
1/11/1980 (Type 14)
Last Survey Date : | 5/26/1994 (Type 01)
5/26/1994 (Type 02)
9/02/1980 (Type 14)
Number Surveys : | 133 (Type 01)
155 (Type 02)
32 (Type 14)
Analysis Notes
Number Surveys Rejected : | O
Lower Threshold for Bad Survey Values . | <=0
Method Used to Compute Background : | Threshold (0< val < 10)
Depth(s) where Contamination Identified in | 0-23, 23-41, 41-57, §7-72,
Gross Gamma Surveys : | 75 gg 8895 feet are Stable
Analyst Name : | R.K. Price
Analysis By : | Three Rivers Scientific
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~ Borehole BX (2/- -03)

Dry Well Survey Analysis - Notes

Log Date: #-F~2%

Contamination Zone Depth(s):
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Presentation Plot Dates
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Borehole 21-10-05

Contamination (Cs-137) from 31-52, 52-62 and 74-85 feet
is Stable

Grade Thickness Product in three contamination zones
(i.e. 31-52, 52-62, and 74-85 feet) is decreasing at a rate consistent
with Cesium-137 decay between July 1980 and November 1989,

Gross Gamma Survey Information

Probe Type : | 01: Green GM (Intermediate Sensitivity)
Other Probe Types : | 02: Red GM (Lowest Sensitivity)
04: Sodium Iodide Scintillator (Saturated)
14: Shielded Nal (limited time)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 7/24/1980 (Type 01)
1/14/1980 (Type 02)
1/11/1980 (Type 04)
7/24/1980 (Type 14)
Last Survey Date : | 11/06/1989 (Type 01)
' 7/22/1981 (Type 02)
12/16/1980 (Type 04)
5/05/1981 (Type 14)
Number Surveys : | 74 (Type 01)
36 (Type 02)
32 (Type 04)
39 (Type 14)
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <= -1
Method Used to Compute Background : | Threshold (0< val < 10)

Depth(s) where Contamination Identified
in Gross Gamma Surveys :

31-52 ft is Stable
74-85 ft is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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Dry Well Survey Analysis - Notes

Borehole 8X( 2/~ 10-05~
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Borehole 21-10-07

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 f&

First Survey Date : | 1/15/1975

Last Survey Date : | 2/23/1994

Number Surveys : | 393

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshoid (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | RX. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

™~ Borehole BX (zi-lo-v7 Total # Surveys 379 Probe Type &%
# neutron surveys <4 # GR Surveys 395
Log Date: 75-0/-15~ 1% F4-02-22 Last Presentation Plot Dates
(If different from 1* & Last)
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Borehole 21-10-11
No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information -

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/15/1975

Last Survey Date : | 2/23/1994

Number Surveys : | 363

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamipation
Gross Gamma Surveys :

Analyst Name : | RX. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

\_~ Borehole BX(2(-10-1/) Total # Surveys 3 £7 Probe Type _0%
# neutron surveys __ ¢ #GR Surveys 343
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(if different from 1 & Last)

Contamination Zone Depth(s):

Isotope from Spectral Survey: (S~ 27 Sowige ony (7o 25¢7)  Max Survey Depth /80
<y cq?

GAPS. Txt
Survey Date | num. Gaps |approx #Sampl’s] Comment
7020 | 32 Lo
79-67-11 | 1% 5o
15-09-0 | 35 15"
9z-65+4% | 96 /D
HI-ZONES.Txt

eason Selected Japprox #Samp’s | Comment

Survey Date
7¢-06~3 |H(-Prcxl T35 PROBAS s Tiooe MAFt FUMCTro
76~ -238 1) A< /60 Hicrr To6¢ .25
$- 064 P | i-c S [oe Hilotr Zooe 2
| 7G-0b~4 58 | RZ -5 -2 4
79-0320 {H1 A5 | F¢ Hice Zost Coo5

C3-03-07 iz | 120 Mleer TREL 7S

BackGnd. Txt
Avg. Bkg | Comment

o

Survey Date |Reason Selected| num. Samples | Feq. Clean
| 70579 |Av6-BRE 272 (3
T~ F-20 | Te CLEA 6% | 27
76— 08-2% 7% | (}3Z 1002 | Z 5.¢
Az t-69-6% _
7 g3/ | etk | F7 260 % (11 8
79074 e 7 | 4D | L29 ) 277
| Zctan 76 S | 45-6
92-p5~18 | 7o cllhA T 37 | 4sDD
Analysis Notes
No Sumyevs ReTEc 787
INe KA 7eo & ROAES ABOVE LPg 7ep7rpar Tt siwleyg /P8 T7rFrEs
N
Analyst Name ﬁ Mvﬂ f@ S/W ver 7"4 Ovtoss V2.20

330



HNF=3531

“REVO

Borehole 21-11-03

Contamination (Cs-137) from 0 to 10 feet is Undetermined
Contamination (Cs-137) from 34 to 44 feet is Undetermined
Contamination (Cs-137) from 44 to 62 feet is Stable
Contamination (Cs-137) from 62 to 70 feet is Stable
Contamination (Cs-137) from 70 to 94 feet is Stable

Surveillance logging activities were not designed to monitor high contamination levels
with count rates exceeding 40,000 c/s (34-44 feet) and monitor contamination at the
surface (0-10 feet).

Grade Thickness Product from 44-62, 62-70, and 70-94 feet is decreasing at a rate
consistent with Cesium-137 (identified from HPGe detector) between July 1980 and
December 1989.

Gross Gamma Survey Information

Probe Type .

04: Sodium Iodide Scintillator

Other Probe Types :

14: Shielded Nal (21 surveys; 1980, 81, 89)

Borehole Depth :

100

Survey Depth :

100 ft

First Survey Date :

7/24/1980

Last Survey Date :

12/19/1989

Number Surveys :

176

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

0-10 feet is Undetermined
34-44 feet is Undetermined
44-62, 62-70, 70-94 ft Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF=3531 ~REVO

Dry Well Survey Analysis - Notes 7=, g‘jjd/—/o > %
\—’ Borehole BX(21-11-03 Total # Surveys T 7 Probe Type 2%, /4
# neutron surveys __ ¢7 # GR Surveys g, 2/
Log Date: _80-07-241% ¥ 7-/2-/9 _ Last Presentation Plot Dafes

(If different from 1™ & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: €5~ 3 7 Max Survey Depth /00

GAPS.Txt

Survey Date num. Gaps | num. Samples { Comment

£/ -10-13 iz /00
95-07-30 | ;3 7Y

HI-ZONES.Txt

Survey Date  [Reason Selected mum. Samples| Comment

¥7-09-22 | A F4Ah.cs Y=L WA NC~ [FO A oo i

A
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg.Bkg | Comment
Bl-67-22 |H/- Bke. v iV /52 FZeS
{0922 BoCrer| 78 7%l 23.§
Analysis Notes
Zond BTY-4Y £ 7 BEXc 2D LIAAEAR HEcro 5 S75

—

Analyst Name M ﬂZD S/W ver T/C Ofogs L2, 2
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HNF-3531

Borehole

Contamination (Cs-137)

“REVO

21-11-04

from 35 to 46 ft is Stable

Surveillance logging activities were not designed to monitor
high contamination levels with count rates exceeding 40,000 c/s.
Grade Thickness Product from 35 to 46 feet is decreasing within
counting system limitations at a rate consistent with Cesium-137 decay
between July 1980 and December 1989.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator
Other Probe Types : | 14: Shielded Nal (22 surveys; 1980, 85, 89)
Borehole Depth : | 100 ft
Survey Depth : | 100 ft
First Survey Date : | 7/24/1980
Last Survey Date : [ 12/27/1989
Number Surveys : | 218
Analysis Notes
Number Surveys Rejected : | 0
Lower Threshold for Bad Survey Values : | <=0
Method Used to Compute Background : | Threshold (0< val < 50)
Depth(s) where Contamination Identified | 35-46 ft is Stable
in Gross Gamma Surveys :
Analyst Name : | R.K. Price
Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes
Borehole BX (2/- ”‘0{7‘]

Total # Surveys 240
# neutron surveys _ 2
¥7-12-27 Last

Probe Type 8% ,/%, 10p 7oy
# GR Surveys z/g pre/ 7 (500110 7 34_3:
Presentation Plot Dates

{If different from 1* & Last)

L=

Log Date: ¥ ¢—07-271*

Contamination Zone Depth(s): S0~ %67

Isotope from Spectral Survey: (S~ 27  (o—pu Max Survey Depth %
GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
94013 24 q8
f7-65-/5 | sp /00
HI-ZONES. Txt
Survey Date  |[Reason Selected jpum. Samples| Comment
8T-0)L /0 |No RwZre 9% | Pesn mssrnc
77-08-07 A | Bao Pt 75 SreR [Pttt 2 R A0 ZPoms
$9- jp-02 | Bas 1E84& 7Y it
§Y- 12-130 | Epefiske TF r
A
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
jom3 | Do Cgmi| T6 47% 24,7
$5-03128| Ave Bri. | & 727 Y35
FS5~F-2u | pAve- B 98 5tz )7/
Analysis Notes
N
Analyst Name S/W ver

342



HNF-3531 ~REVO

Borehole 21-11-05

Contamination (Cs-137) from 40 to 46 ft is Undetermined

Grade Thickness Product from 40 to 46 feet is decreasing at a rate that appears to be
greater than the decay rate of Cesium-137 (identified from HPGe detector) between
January 1975 and February 1994.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 2/23/19%94

Number Surveys : { 558

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | 50 to 90 ft

Depth(s) where Contamination Identified in | 40-46 feet is Undetermined
Grogs Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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HNF-3531 -REVO

Dry Well Survey Analysis - Notes

\—’ Borehole X 2/l -05) Total # Surveys .42 Probe Type 27
# neutron surveys _ 4 #GR Surveys 555
Log Date: 7S=0/-rtr 1% 97-02-2.3 _ Last Presentation Plot Dates
(If different from 1™ & Last)
Contamination Zone Depth(s): Y2
Isotope from Spectral Survey: C5—35 Max Survey Depth /W<
GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
§-10434 h 7Y
gl-1¢=138 | 2 i o
¥/—10~(3C 22 9%
7S -p7-231 ¥ loo
HI-ZONES.Txt
Survey Date eason Selected pum, Samples| Comment
75-02-13 Hi-ePS lov Too _MMAL AT 8 4
75-0r=08 | ¢ -cr”S 4% PESsr 3 p oot mMAC KON Fiop,
750y-09 M~ Cp?s /0O i A IAAAAVE T e
| Y -0b-22 | Hi-AS /o0 TO0L Lot AP
Zh—0b— 2 ¥ it o | oL Tre . s ANL FotA
"ABS 226 Teplfac | /00 ZioL fi LS
C]Z{)‘?-z,? ool AP C [ O Zoo o ARGl elrts
BackGnd.Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean AvgBkg | Comment
75023 e dree| G 8 L5 L
7S5-0Y0T | Aok c 79 25% 385
o~ 0b 22| 7o L1 AN 76 ¢! 7 396
76~ B2y AU | T (007, | /530
¥l-jo3 | Acwemw | T7 714 | 227
3 S-02-246| AuceSie| T A 07, 250
F-08-26 |[Ave BRE | F§F 73% /2. 2
([-08 - |\ Ave BLe | G Y F7% | YKo
G 2-0F-25 e BRe- g 0% O o
Analysis Notes
Bre (50 -0 Fr)

(

Analyst Name M Jf@ S/W ver Tf‘?"é‘nﬂﬁi < .l/Z‘ 20
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HNF=3531

“REVO

Borehole 21-11-07

Contamination (Cs-137 & Co-60) from 35 to 45 feet is Stable

Surveillance logging activities were not designed to monitor low contamination levels.

Grade Thickness Product from 35 to 45 feet is decreasing at a rate consistent with a least
squares fit for Cesium-137 and Cobalt-60 (both identified from HPGe detector) between
January 1975 and February 1994. The least squares fit results in a gross gamma
contribution ratio for Co-60 to Cs-137 of 1.3on February 1994.

Gross Gamma Survey Information

Probe Type :

04: Sodium lodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date .

1/15/1975

Last Survey Date :

2/23/1994

Number Surveys :

561

Analysis Notes

Number Surveys Rejected :

Y

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

5 t0 35 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys .

35-45 ft is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

\— Borehole BX(2/~4-07) Total # Surveys 265 (s Probe Type © 4
_ # neutron surveys 4 # GR Surveys $&/
Log Date: 72 ~0/-/5 1* G-02-23 Last Presentation Plot Dates

(If different from 1* & Last)
Contamination Zone Depth(s): 7047 (3547 )

Isotope from Spectral Survey: CS~737 (< 5 2 &/4, B O 4 ) Max Survey Depth /O Q
CO-60 Wywrr o O] 0o)gm

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
- 09-02 2 40 Bho SR vay
/- 13 2/ 7
HI-ZONES. Txt
Survey Date  [Reason Selected num. Samples| Comment
750305 ki ¢2S /00
7 b pg-23 | MAcFovera| 100 70O PResAsc v Ao P J WD
- 07-02A |7o0 Asec Yo Teor A FAErons
76-11~- 234 | maL gk 102 | PRoSAB 2 7ol mALAINE T par
79-12-26  |H1- 8 95 Pass/8ip 7o MAL Lo
§S-02-24 [TooL Fac | 10 TEOL MALL AL Teon,

- 1/=-30 p1-c” e TOOL MACL AR Frerm

7
i=02~1 q( - 0-208) )-05-05) — rpoc
o0

” éﬁf AL ‘7;: G-
r‘gomment

[

@ Reason Selected| num, Samples | Feq.Clean Avg Bkg
TS~03-05| Zclesw | TE /2% | 7Y
o032y | Aus B | 95 9% | /2.7
74-05-19 | Ansre | Fob 77 | Y24

5 22| % e 77 0% ©.0

s-0F-28 Aveic - | T4 G5 /5]
i/ /—0%-2/ (% C tem 2] O7% G p

Analysis Notes

NG Svl vsys RETEe>g 4

LAe & otonnd S -35c—

N

S/W ver 7/26#_05_5 V220

350

Analyst Name /? 44.44_/// / vi-«.::‘




HNF-3%531 -REVO
Well 21-11-07

filein = "two.txt"

A i= READPRN(filein) yri= ASH> net = A< bkg = AS> max = A<4>
o/
N := last(yr) N =550 i=0.N k:=0..300 j=0.299
Tco = 5.27 Tcs = 30.17 aco = 170 acs =20
- (o 75)!."_(3)_ - (7= 75) JIn(2)
Cs, := acs-e s Co, = aco-e o tot; = Cs; + Co,
gross; = net,
This data edited for spurious points
500 T | T T T T |
400 — -
gross, 300 [~ —
o
tot;
200 =
100 — -
N
0
74 %
2
( I.-75)-l“(2) -(yri_*;s).ﬂ
ssq(al,al3) = Z gross; - | al-e T rade teo
i
Given
ssq(acs,aco)=0 l=]
ocs
[ } := Minerr(acs,aco)
aco acs =15.785 oco = 170.204
acs
In(2) In{2) — =0.093
{78 (=)= aco '
Cs; := acs-e Eu; := aco-e tot; := Cs; + Co;
ot = yr out<!> := tot WRITEPRN( "twop.txt" ) i= out
N
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HNF=3531 ~REVO

Borehole 21-11-10

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/15/1975

Last Survey Date : | 2/23/1994

Number Surveys : | 554

Analysis Notes

Number Surveys Rejected : { 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : { Three Rivers Scientific
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Borehole 21-11-10

Oldest Survey
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Analysis by: Three Rivers Scientific

353




-----------------




- Borehole A X (?'] =/ "0)

HNF=3531 ~REVO

Dry Well Survey Analysis - Notes

Total # Surveys 53§ Probe Type & ¢
# neutron surveys < # GR Surveys S5 &

Log Date: 752 J=5 2 G &~62~23 Last Presentation Plot Dates
(If different from 1* & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: CS737 Suitpgee Sy Max Survey Depth _/70”/
GAPS. Txt
Survey Date num. Gaps | num. Samples | Comment
7%-69-13 vi 7Y
$-w3| /e /00
HI-ZONES. Txt
Survey Date eason Selected num. Samples| Comment
e 0615 |1 €4S | 98 PRoBAB (& Tooc MACAANC 77opm
76-68~18 [H/-8xke | 10p HicH AveE-BL e
S-82~24 PAre | Jop ~TPo  Frr e et
B8 pyr g T FALL oo Too FHCURE FR2848LE
TE~11—1¢ < [Tppe Phre| 107 I
\ A1-0%-2) | HI-Crke | /oo G Bve Bk L.
G 3- 0901 HEH Bl [0 FRBAS £ 7D0 A i
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
o059 | #V -t | 57 75% | o/
L0548 M1 ABK 7% 37 3F}
) —p3-32 | swoxe7Sntaty /2 g9 | 23.7
502728 HI e | jop 0% Oy
|—0%-2| 1B | TF Oz | £-0

Analysis Notes

N O SURVESC pz TEC 72

MO RA: B Teens T pasd ZPs, 174 e

N

Analyst Name % Mf—M @

S/wW verﬁé’{"&j VZ” 22
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Borehole 21-11-11

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/15/1975

Last Survey Date : | 2/23/1994

Number Surveys : | 554

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Borehole 21-11-11

Oldest Survey
1/15/1976
S
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Analysis by: Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

Log Date: 75-0//5" 1%

Contamination Zone Depth(s):
Isotope from Spectral Survey: C37137 (SURAAHce o~Cy)

Total # Surveys 558
# neutron surveys <4+
T -2 -23 Last

Probe Type oy

# GR Surveys &35
Presentation Plot Dates

(If different from 1* & Last)

Max Survey Depth /00,

GAPS.Txt

Survey Date num. Gaps [num. Samples | Comment

73-12-28 | & 75

FE-p9-13 | Lo 75

g)-10-13 |22 /o0

HI-ZONES.Txt

Survey Date gason Selectednum. Samples| Comment

Shio-1s | Hi1-Bre | /02

gS-p2-24|Too-AAsLE /oo T00L MAC A C o
q1-6305  [sugve Pt Joo Po5518e8  besifona.. Aco (L Zn?
DI-05-21 |tr1-Bke | 160 Hi Ave 7ooe Coun Ty

BackGnd.Txt

Survey Date |Reason Selected| num. Samples | Feq.Clean AvgBkg | Comment
Té-t5uq |HI-Bke | 97 X AETA

712726 | 11— B/56 77 oo | 324
| &/-10=2 3 VA L &h— | 100 ZgE | 2%

G-l T WEp/<e | TY F2Z| 3/

¥ 5-02-2L Acrmivit /o) o<z &,0
BS-py-2lAve Bix| [0 L AWK
11 -0%-2 1 AV~ CATS 160 27 0.0

Analysis Notes

N _sonvays ReTsEc ~go

NE Rapa7cons Zordl. Tpga/ 7t Rre59 AT  TiE S LAY

Analyst Nameé i Z&_ﬁg M f@

W ver 2 A G oSs Vi 20
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Borehole 21-12-02

Contamination (Cs-137) from 0 to 6 feet is Tank Farm Activity
Contamination (Cs-137) from 6 to 20 ft is Undetermined

Grade Thickness Product from 0 to 6 feet is erratic from 1975 to 1986 and is categorized
as Tank Farm activity. Surveillance logging activities were not designed to monitor low
contamination levels or contamination near the surface. Grade Thickness Product from

1986 through 1995 is decreasing at a rate consistent with Cs-137 (identified from
HPGe detector).

The radioactive zone from 6 to 20 feet has three time intervals that warrant discussion.
(1) From 1975 to 1976 the Grade Thickness Product appears to be decreasing at a high
rate which may indicate a shott lived radionuclide, possibly Ru-106. (2) From 1976 to
1982 the Grade Thickness Produce is decreasing within counting statistics at a rate
consistent with Cesium-137, then a step increase appears to have occurred. (3) From 1982
through 1994 the Grade Thickness Produce is decreasing within counting statistics at a
rate consistent with Cesium-137 (identified from HPGe detector).

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintiflator

Other Probe Types : | 03: Neutron (3 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 5/25/1995

Number Surveys : { 361

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | 20 to 95 feet

Depth(s) where Contamination Identified in | §-¢ ft is TF Activity
Gross Gamma Surveys: | ¢ 20 feet is Undetermined

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

\—/ Borehole BX (2/- /2-01) Total # Surveys 36 % Probe Type 0 &

N # neutron surveys _ 3 # GR Surveys 3£/
Log Date; 7 - 0/- /71 95-03-23 Last Presentation Plot Dates
: (If different from 1™ & Last)

Contamination Zone Depth(s): Suicsres 72720 A7
Isotope from Spectral Survey: s /37 (Co-4o @ 42r7 L.2 P G‘/;,, ax Survey Depth / 2o

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
76-0- 67 ¥ 7%
76- 03- 29| T4 7€
§/- 103 /3 /o
q2-65-18 | 97 /oo
HI-ZONES.Txt

Survey Date eason Selectedpum, Samples| Comment

{782-02~08 Log PRoc@Dne crtdnicts FB )ncioidhe
SURVBY 7o Tor OF wld i

o/
BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq.Clean Avg Bkg | Comment
18-040% | % Ctny | T & 6/% | 3% Hiew LBre
TL-03-27 | Ao S viey] T& 0% 0.0
Ti- 0430 | BCioan g3 52%|33.9
7Z02-t9 | My BKe= | 97 739 | 32.7
79-12-26 | Zocepn | 76 753 | 352
92-03-1% | snver| 9 — 0“7, O, ?
Analysis Notes
LOW Levil fon7AmendTecon folem Sinsidé [ Ofr) 7o 2057
M Cs—(37 =20 49C/0 @ 27
Do 7zr 2054 PD—brz ¢ ¢ 28~
Pk cronew RO~ F5,7
N

Analyst Name {,,_,z, — 4, 1;6 é 2 éz:_:;g SIW ver TEblosS Vi2e 220
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Borehole 21-12-05

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 5/25/1995

Number Surveys : | 344

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Backgroupd . | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross (Gamma Surveys :

Analyst Name : | RX. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

\_’ Borehole BX(2)-12-05 ) Total # Surveys 3 7§ Probe Type _ 0 7
# neutron surveys __ & # GR Surveys 3ifer

Log Date: 72-0/~/% 1% 95~ $5-2%5  Last

Contamination Zone Depth(s): M onvg / M

Presentation Plot Dates
(If different from 1* & Last)

Isotope from Spectral Survey: s~ /27 A7 Scr R

Max Survey Depth 77 2

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
78 -07-13 22 77
yil-1e-13 7 108
92-05v6 | 9% 78
HI-ZONES.Txt
Survey Date  Reason Selected jnum, Samples| Comment
735-0 ¥-04 Hieww Srce W.F g
Té-66-3C | Hivew &5 VTS
7l-09-22 |MHieu Bra |09 S~
N
BackGnd.Txt
Survey Date _|[Reason Selected| num. Samples | Feq.Clean | AvgBkg | Comment
7 50%07 b Cuen 79 55F | 39/
Th- V630 1 Cobyr | T 3857 (295
7b-0%-22 | % Gase | 17 27% | 43. 2.
78-08-23 |5 Cogt | 95— 76 % | 26. 2
42-03+K |7 Coppn 7Y LA .
Analysis Notes
Ne Hicw €45 Zore Tgea z C oK o fe-avgs S/ e
Np Sunvs s AE Tre7er
\C LA
Ny

Analyst Name /? WL{M f@

S/W ver 7 b oss V. 28
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Borehole 21-12-07

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1995 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

QOther Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 £t

First Survey Date : | 1/14/1975

Last Survey Date : | 5/25/1995

Number Surveys : | 359

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R.X. Price

Analysis By : | Three Rivers Scientific




HNF-3531 -REVO

Borehole 21-12-07

Oldest Survey
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Analysis by: Thres Rivers Scientific
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Dry Well Survey Analysis - Notes

\_’/ Borehole 5X ( 2j-12-¢7) Total # Surveys = 63 Probe Type _bO4
# neutron surveys 44 # GR Surveys 359

Log Date: 75-0/-1% 1% PS5 -0522 5 Last Presentation Plot Dates
(If different from 1™ & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _C3737 A7 $r? e 2 Max Survey Depth /90"

GAPS.Txt

Survey Date num. Gaps | num. Samples | Comment

790743 !5 1 75

Bl-te1% |3/ J0 2
Fr-faer| I & /e0

92-65-18 | 9% jco

HI-ZONES. Txt
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Borehole 21-12-10

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1975 and 1994 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (4 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/14/1975

Last Survey Date : | 5/25/1995

Number Surveys : | 355

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific
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Borehole 21-12-10
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Log Date: 73-01-1 ¥ 1

\—" Borehole BX (2/-12~/0

Dry Well Survey Analysis - Notes
Total # Surveys 5 £o

HNF=3531 -REVO

# neutron surveys 5

Fr5-05-25 Last

Contamination Zone Depth(s):

Isotope from Spectral Survey:

Probe Type O ﬁ
# GR Surveys 353

Presentation Plot Dates

SAE

(If different from 1* & Last)

Max Survey Depth /&0

GAPS.Txt
Survey Date num. Gaps | num. Samples | Comment
$l-4p-8_| 26 _|v/o0
q2-05418 [ 9 ¢ |vrieo
HI-ZONES.Txt
Survey Date  [Reason Selected pum. Samples| Comment
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BackGnd. Txt
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T L-bt-238\BAo S g T Y % 0.0
—Z5- ph-30 |BAOSUR Y| T 0% b, D
¥ /10713 liow Hlig yak's 72Z | 23,5
Dnst § [owpise| T¥ 0% | Oy
Analysis Notes
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Borehole 21-12-12

Contamination (Cs-137) at 4-10 ft is Stable

Grade Thickness Product between 4-10 feet appears to be decreasing at a rate consistent
with Cesium-137 (identified from HPGe detector) between January 1975 and May1995.

Gross Gamma Survey Information

Probe Type :

04; Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (4 surveys)

Borehole Depth :

100 f

Survey Depth :

100 f

First Survey Date :

1/14/1975

Last Survey Date :

5/25/1995

Number Surveys :

335

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values ;

<={

Method Used to Compute Background .

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

4-10 ft. is Stable

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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\— Borehole 8X

(2]~ 12-12)

HNF=3531 -REVO

Dry Well Survey Analysis - Notes

Log Date: 72 —0/~/71*

Contamination Zone Depth(s): Ze= (2 - 287 FAom SG-LS )

Total # Surveys 24o-
# neutron surveys

G5 —05-25 Last

339
Probe Type 0%

# GR Surveys S35~
Presentation Plot Dates

v

(If different from 1* & Last)

Isotope from Spectral Survey: (537 Max Survey Depth _/pge-r
GAPS.Txt
Survey Date num. Gaps [ num. Samples | Comment
78-09- 13 ) 73
g/ 10-13 ) 3 /o2
9L-03-/8| 9% /o0
HI-ZONES. Txt
Survey Date eason Selected hum. Samples| Comment
T5-Y4-0% 1oy Por. Rgslsasts > AVvERACS
76-pt-23 | HiZorE11-A" Js0 Possis . 7ooc Mo Renec7oer PR Whowe frocs
7¢{-0h- 20 iy Too RESAIVSE 7 AUOR M
BackGnd. Txt
Survey Date |Reason Selected] num. Samples | Feq.Clean Avg.Bkg | Comment
7§06~ 30 (Micuels T4 A o4,
2-05-1F |hicw er’S q & A O,0
Analysis Notes

No Svrvayve Revee —ar
srae— SwtBore V9o (WPac)lse)

Depzm Sttt £ 750

| DKL comlo7gsn (<= SpcAs)
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S/W ver TF 6055 1 2,260 TaveIE

Analyst Name M PY\M % WD
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Borehole 21-27-01

Contamination (Sb-125 & U-235/238) from 68 to 78 feet is Stable

Grade Thickness Product for the radioactive zone (68-78 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
jeast squares fit of Antimony-125 and Uranium-235/238 (both identified from HPGe
detector) between January 1979 and March 1993. The least squares fit results in & gross
gamma contribution ratio for Sb-125 to U-235/238 of 0.5 on March 1993.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (2 surveys)

Borehole Depth : | 100 ft

Survey Depth : | 100 ft

First Survey Date : | 1/09/1979

Last Survey Date : | 3/17/1993

Number Surveys : | 38

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | §8-78 ft is Stable
Gross Gamma Surveys :

Analyst Name : | RK. Price

Analysis By : | Three Rivers Scientific
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Dry Well Survey Analysis - Notes

' Borehole BX(2/- 2701 ) Total # Surveys “7¢7 Probe Type __“7*

» # neutron surveys __ 2_ #GR Surveys 3 £
Log Date: 7-0/-09 1+ 73-03-/7 Last Presentation Plot Dates

(If different from 1" & Last)
Contamination Zone Depth(s):
Isotope from Spectral Survey: C5 /37 (p-2047) « Z 2 & Ly Max Survey Depth /a0

GAPS.Txt

Survey Date | num. Gaps |approx #Sampl’sl Comment

NO SURVREYS ilzy > S| 6L

HI-ZONES. Txt

Survey Date [Reason Selected{approx #Samp’s | Comment

77— 83-05 | Teoc Aade 160 Brasges Zo Idig 2 ORI M ot 28 AL

BackGnd.Txt

Survey Date |Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment

A UNUStt SipiVES ZSaATrels€d

Analysis Notes

NO SV s ARBI3Ec7g]

SUrORT bt g Aaoionce tegds (b2 )

\

Analyst Name // WM m SIW ver 1~ 6/0a55 \,/Z" 240
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filein := "two68-78.txt" Well 21-27-01

A = READPRN(filein) yr= A net:= A< bkg := ASE> max = A4
N := last{yr) N =37 i=0.N k:=0..300 j=0.299
1st Isotope is U (4.5 €6 yrs) tco = 4.510°  aco:= 30
2nd Isotope is Sb-125 (2.77 yrs) 12 :=2.77 a2 := 1550
- (- 75).@ - (5= 75) In(2)
Co, i= aco-e wo X2, 1=a2-¢ tot, := Co, + X2,
Bross; = net;

This data edited for spurious points

800 | | | T T 7
600 —
gross;
@ 400 .
tot,
1
200 =
0
78 94
2
In(2) In(2)
e, T
ssq(al,a3) :=Z gross, — | al-e +a3-e
i
Given
ssq(aco,a2)=0 1=1 -
oco
:= Minerr(aco,a2)
o2
aco =30.656 a2 = 1.572:10°
aco
- (- 75) X2 - (- 75)3"% - oo
Co, = aco-e o X2 =0l tot, := Co, + X2, )
X2,
<0>,_ <1> _ " "y e e =0.505
out =yr out = tot WRITEPRN( "twop.txt" ) := out Ratio Sb/U  CON
Co-2nd-Decay.mcd 8/1/98 Page 1
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Borehole 21-27-02

Contamination (Sb-125 & U-235/238) from 68 to 78 feet is Stable

Grade Thickness Product for the radioactive zone (68-78 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Antimony-125 and Uranium-235/238 (both identified from HPGe
detector) between January 1979 and June 1993. The least squares fit results in a gross
gamma contribution ratio for Sb-125 to U-235/238 of 0.2 on June 1993.

Gross Gamma Survey Information

Probe Type :

04: Sodium lodide Scintillator

Qther Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

100 ft

Survey Depth :

100 ft

First Survey Date :

1/09/1979

Last Survey Date :

6/17/1993

Number Surveys :

41

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

68-78 ft is Stable

Analyst Name :

R K, Price

Analysis By :

Three Rivers Scientific
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Dry Well Survey Analysis - Notes

' Borchole BX(2/:2 7- & ?7) Total # Surveys 73 Probe Type & &
# neutron surveys _2_ # GR Surveys <%/

Log Date: 74-pt-p9 1% @ 3pL~77 Last Presentation Plot Dates

(If different from 1™ & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: CS-/3 7 Max Survey Depth / &2

GAPS.Txt

Survey Date | num. Gaps japprox #Sampl’s| Comment

N SORVEVS Wy f7er 2 7| 6425

HI-ZONES.Txt

Survey Date  [Reason Selected |approx #Samp’s | Comment
79007 |LA2 Svsyt 5547 | SHety S il Geer
7Y-0/-05 |BACSuEuay FiO 4

BackGnd. Txt
Survey Date |Reason Selected| num. Samples | Feq. Clean |  Avg. Bkg | Comment
79-07-09 |tz | 53 7 6% 27 r

Analjsis Notes

No smvgve ReSsc72s
SHeR 7 Ltlipg s RApcAToA 200 Lo 722>
ASSUrnED 72 BB Sh-12 5 BASSD st O Ty 04 locs ra Ml Thzelr

lodies,

\—

Analyst Name % ﬂ'n-&w / Ag) S/W ver/< b7lrss V% &D
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filein = "woss78.ng. WWell 21-27-02

A = READPRN(filein) yr = Ad > net = A{-"> bkg = A<6> max i= A<4>
N := last(yr) N=36 i=0.N ki=0..300 j=0.299
1st Isotope is U (4.5 6 yrs) Tco = 4500000 aco = 30
2nd Isotope is Sb-125 (2.77 yrs) 12 := 2.77 a2 = 600
I it
_(y;i_’fs).l“(z) - ;- 75) 2
Cni i= aco-e eo X2, = a-e = tot, = Col. + XZI.
gross, = net,

This data edited for spurious points

300 I 7 T ] T T
200 —
gross,
&
tot.
1
100 |- .
° °
0 | ] ] 1 ] 1 |
78 80 82 84 B6 88 90 92 94
i
In2) n¢2) 12
2 et
ssq{al,a3) :=Z gross; -~ | al-e +al-e
i
Given
ssq(ace,a2)=0 I=1]
0lco .
i= Minerr(aco,a2)
o2 u _Sé
oaco =30.229 a2 =607.599
oco
—=0.05
-fyr - 75)-@ - (yrl- - 75)1‘% ol
Co, := aco-e weo xzi =ale tot, := Co, + X2,
out0> ;= yr out™!> = tot WRITEPRN ( "twop.txt" ) = out .
’ ’ Ratio U/Sh

Co-2nd-Decay.mcd 7/117/98 Page 1
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Borehole 21-27-06

No Gamma-Ray Emitting Contamination was identified

No significant levels of gamma-ray contamination is present above the survey probe
detection threshold between 1979 and 1993 in the vadose zone from 2 to 100 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (2 surveys)

Borehole Depth : | 100 f

Survey Depth : | 100 ft

First Survey Date : | 1/09/1979

Last Survey Date ; | 6/17/1993

Number Surveys : | 41

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | No Contamination
Gross Gamma Surveys :

Analyst Name : | R.K. Price

Analysis By : | Three Rivers Scientific
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Borehole 21-27-06
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~ Borehole £ X (24~ 27-676,)

HNF=3531 “REVO

Dry Well Survey Analysis - Notes

Total # Surveys 7.3

Probe Type ﬁ

# neutron surveys _ < # GR Surveys ¥/
Log Date: 75 o/-071* 73-06~r7  Last Presentation Plot Dates
(If different from 1* & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: Cs5-/37 Max Survey Depth &2

GAPS.Txt

| Survey Date num. Gaps [approx #Sampl’s| Comment

MO SoRYg #¢ Wy > & Gi4o¢

HI-ZONES. Txt
Survey Date  [Reason Selected|approx #3amp’s | Comment
To-06-124 Yoo riffc

AL
o
BackGnd.Txt

Survey Date |Reason Selected; num. Samples | Feq. Clean Avg. Bkg | Comment
BT 00128 7o Cdfbad, 77 5% | 22 ¥

Analysis Notes

7¢,

Mo _Skvews FsTvcr7es

%4

T

A\

Analyst Name /2 ;g 4&42 fg@
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Borehole 21-27-07

Contamination (Sb-125 & U-235/238) from 68 to 84 feet and
90 to 118 feet is Stable

Grade Thickness Product for the two radioactive zones (68-84 and 90-118 feet) is
decreasing within the gross gamma sensitivity to each isotope and relative intensity at a
rate consistent with a least squares fit of Antimony-125 and Uranium-235/238 (both
identified from HPGe detector) between April 1979 and June 1993. The least squares fit
results in a gross gamma contribution ratio for Sb-125 to U-235/238
of 0.5 and 0.04, respectively, on June 1993.

The majority of U-235/238 in the lower radioactive zone (90-118 feet) is concentrated in
the lowest portion from 108 to 118 feet.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (2 surveys)

Borehole Depth : | 138 #t

Survey Depth : | 138 ft

First Survey Date : | 1/22/1979

Last Survey Date : | 6/17/1993

Number Surveys : | 37

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in | 68-84 feet is Stable
Gross Gamma Surveys : | 9118 feet is Stable

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

— Borehole BX (2)~-27-67 Total # Surveys 3 7 Probe Type 0%
# neutron surveys 2 #GR Surveys 37

Log Date: 77-0/-22 1% G3-0L-/7 TLast Presentation Plot Dates
(f different from 1* & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: _ C$, S¥-v25, () Max Survey Depth /257

0
A

GAPS.Txt

Survey Date num. Gaps [approx #Sampl’s; Comment

MO SURWLSS 7% 7 2 ady

HI-ZONES.Txt

Survey Date  [Reason Selected japprox #Samp’s | Comment

NG a0 S gEYC

BackGnd.Txt
Survey Date |[Reason Selected| num. Samples | Feq. Clean Avg. Bkg | Comment

/vo U YIS DErArxD sy A To

Analysis Notes

6 S0 o Kz D" 7

o

i .
-7 0 2.0
Analyst Name / 2 ;i.,d’g 2 é;f_&éa) SIW ver /[~ lof 055 V.Z <
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HNF=-3531 -REVO
filein := "tw068-084.txt" WE“ 21 "27'07

A = READPRN(filein) yr= A< net 1= A<7> big = A<6” max = A4

N = last(yr) N=36 i=0..N k:=0.300 j=0.299
1st (sotope is U (4.5 a6 yrs) 1¢o = 4500000  aco:= 80
2nd Isotope is Sb-125 (2.77 yrs) 12 = 2.77 a2 = 3900

(yr 75) In(2) -(yr— TS)EIQ

Co, := aco-e wo X2i =a2-e < tot, := Co, +X2].

gross, := net; This data edited for spurious points

2000 T T J T T T —7

1500 -

500

2
e
ssq{al,a3): Z gross, - al e © 4+ ale *

Given
ssq(aco,a2)=0 1=]

oo
= Minerr(aco,a2)
o2

v, Sb

aco = 82.557 a2 =3.911-IGD3
’_‘-—'—-_-l-_—ﬂ

In(2) In(2)
-{ri- 75)“(-0— -(y-75) e o2
Co, = aco-e ¥ X2. = o2-e tot, = Co, + X2,

ot = yr out™!> = tot WRITEPRN ( "twop.txt" ) := out

Co-2nd-Decay.mcd 7M7/98 Page 1
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HNF=3%531 -REVO
filein = "wooo-118.c - W@ 21-27-07

A = READPRN(filein) yri= ASI> net 1= A7 bkg = AS> max = A4>
N := last(yr) N =36 i=0.N k:=0..300 j=0.299
1st Isotope is U (4.5 eB yrs) tco '= 4500000  aco = 560
2nd Isotope is Sh-125 (2.77 yrs) 12 :=2.77 a2 := 2400
- ;- 75)1‘@ - - 75) A2
Co, 1= aco-e o X2, =a2e “ tot; i= Co, + X2,
gross; := net; This data edited for spurious points
1600 T T r T T T T
1400 |~
1200
Bross;
o 1000
toti
80O |~
600 -
400
78
2
- (- 75)3‘@ - (- 75) .'1(122_)
ssq(al,al) = Z gross, — |al-e "0 ta3ee
i
Given
ssq{aco,a2)=0 I=]
aco
[ } = Minerr{aco,a2}
w2 v sk
aco =566.072 o2 =2.426+10
oco
, In(2) In(2) — =0.233
Co, 1= aco-e X2,:=a2e tot, := Co; + X2,
out<0> =yr o1.|t<l 1= tot
Co-2nd-Decay.med 7/17/98 Page 1
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Borehole 21-27-08

Contamination (Sb-125) from 40 to 86 feet is Stable
Contamination (Co-60&Sb-125&U-235/238) from
92 to 116 feet is Stable
Contamination (U-235/238) from 130 to 146 feet is Stable

Grade Thickness Product for the radioactive zone (40-86 feet) is decreasing at & rate
consistent with the decay of Antimony-125 (identified from HPGe detector) between
April 1979 and June 1993.

Grade Thickness Product for the radioactive zone (92-116 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Antimony-125 (hypothesis), Cobalt-60 and Uranium-235/238 (both
identified from HPGe detector) between April 1979 and June 1993. The least squares fit
results in a gross gamma contribution ratio for Co-60:Sb-125:U-235/238 is 182:43:1097
on June 1993.

Grade Thickness Product of the radioactive zone (130-146 feet) appears to be stable,
within the measurement counting uncertainty, with Uranium-235/238 (identified form
HPGe detector). Surveillance logging activities were not designed to monitor low
contamination levels.

Gross Gamma Survey Information

Probe Type : | 04: Sodium Iodide Scintillator

Other Probe Types : | 03: Neutron (2 surveys)

Borehole Depth : { 150 f

Survey Depth : | 150 ft

First Survey Date : | 4/30/1979

Last Survey Date : 1 6/17/1993

Number Surveys . { 35

Analysis Notes

Number Surveys Rejected : | 0

Lower Threshold for Bad Survey Values : [ <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identified in| 40-86 feet is Stable
Gross Gamma Surveys: | 9_116 feet is Stable
130-146 feet is Stable

Analyst Name : | R K. Price

Analysis By : | Three Rivers Scientific
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HNF=3531 -REVO

Dry Well Survey Analysis - Notes

\_~ Borehole f3X (2~-27-08 Total # Surveys z7 Probe Type VA4
# neutron surveys 2 # GR Surveys 3. &

Log Date: 77-0 7-03 1% 7 3- Jé~/ 7 Last Presentation Plot Dates
(If different from 1% & Last)

Contamination Zone Depth(s):
Isotope from Spectral Survey: <3, wa £V _Sé L Max Survey Depth /55

GAPS. Txt

Survey Date | num. Gaps [approx #Sampl’s| Comment
NOSURUBYS LT~ 7 4 G405

HI-ZONES.Txt

Survey Date eason Selected |approx #Samp’s | Comment

Y- pe-12. | [ROBEBLY Lglornd ik

N
BackGnd.Txt
Survey Date |Reason Selected] num. Samples | Feqg. Clean | - Avg. Bk Comment
F9vb-12 |6 € G- po2 | BYho
Analysis Notes
A& S vissee [T T e 750
Nt

Analyst Name W %«;7 S/Wver /A Genss V2-20
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filein = "two92-116.txt" Well 21-27-08 w

A = READPRN( filein) yr 1= A< net = A<7> bkg = AS6> max = A4
— Ni=last(yr)  N=33 i=0.N k= 0..300 §1=0..299
1cs = 5.27 acs = 2000
2nd Isotope is Sh-125 (2.77 yrs) 12:=277 a2 '= 4030 B:=1100 B is Uranium
-(yri_7s)ﬂ -(yri-vs)“‘L;)
Cs, 1= acse e X2, = a2-¢ ¥ tot := Cs, + X2, + B
gross; = net; This data edited for spurious points
5000 T T T T T T |
L+
4000 |- © —
gross; 3000 = 7
<
tot;
— 2000 — -
1000 [~ -
N
0 ! | i I | i |
78 80 82 84 86 88 90 7] 94
m
2
-(yri-’is)M -(yri-—75)—ln(2)
ssq(al,a3,aS) = Z gross; — | al-e 5 +ale + a5
i
Given
ssq(acs,a2,B)=0 1=] B=B
(8 Aol
o2 | = Minerr(acs,a2,B)
bk Co 3 So 3 v 3
ocs =2.072+10 a2 =4.39:10 bk = 1.097-10
ocs
In(2) In(2) — =0.472
(=) =T o2
Cs; = acse X2, =a2e tot; ;= Cs; + X2, + B
ﬂ X2y X2y =43.262
out<®> = yr out<'> = tot WRITEPRN( "twop.txt" ) = out Co —E; =027 Csy = 18274
o

409

Isotopes-3.mcd 7/31/98 Page 1



HNF=3531

filein = "twot30-146.+ WVEIl 21-27-08

~REVO

94

A = READFRN(filein} yri= Ad > net ;= A<7> bkg := A<6> max := A<4>
N := last{yr) N =33 i=0.N k:=0..300 j=0.299
1st Isotope is Co (5.27 yrs) Tco := 5,27 aco = 100
2nd Isotope is U (4.5 e6 yrs) 12 1= 4500000 a2:=150
. P — i ]
-(yri..';s)-m(z) -(yri-'fs)m
Co, := acoe o X2, :=ga2e 2 tot; := Co, + X2,
gross; := ney, This data edited for spurious points
350
o | | | | | | I
300 — ° —
goss, 250 on —
< . ° L]
tot,
1 ©
o © o
— 200 ° o ° —
° o
o ¢ ° G
1o ° ° ° ° o -
-]
100 ] | ] ] ] ] 1
78 80 82 84 86 88 90 92
Y
in(2) m(2) 12
i b
ssq(al,a3) := Z gross, ~ | al-e ™ 1 a3e
i
Given
ssq(aco,a2)=0) =1
oco
= Minerr{aco,a2)
o2
oco =99.729 o2 =156.799
-(w =75 In(2) - (yri— 75).]n:22)
Co, := aco-e Tee X2, =02e tot, =
out<®> := yr out<!> i= tot WRITEPRN( "twop.txt" ) := out

Co-2nd-Decay.med

410
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Borehole 21-27-09

Five Zones of Radioactive Contamination Established
70 to 91 feet (Cs-137 & Sb-125) is Stable
91 to 101 feet (Cs-137 & Sb-125) is Stable
101 to 107 feet (Cs-137 & Sb-125) is Stable
107 to 116 feet (Cs-137 & U-235/238) is Stable
116 to 124 feet (Cs-137 & Sb-125 & U-235/238) is Stable

Grade Thickness Product from 70 to 91 feet is decreasing at a rate consistent with a least
squares fit for Antimony-125 and Cesium-137 (both identified from HPGe detector)
between April 1979 and June 1993. The least squares fit results in a gross gamma
contribution ratio for Sb-125 to Cs-137 of 1.8 on June 1993.

Grade Thickness Product from 91 to 101 feet is decreasing at a rate consistent with a least
squares fit for Antimony-125 (hypothesis) and Cesium-137 (identified from HPGe
detector) between April 1979 and June 1993. The least squares fit results in a gross
gamma contribution ratio for Sb-125 to Cs-137 of 0.6 on June 1993.

Grade Thickness Product from 101 to 107 feet is decreasing at a rate consistent with a
least squares fit for Antimony-125 (hypothesis) and Cesium-137 (identified from HPGe
detector) between April 1979 and June 1993, The least squares fit results in a gross
gamma contribution ratio for Sb-125 to Cs-137 of 0.09 on June 1993.

Grade Thickness Product from 107 to 116 feet is decreasing at a rate consistent with a
least squares fit for Cesium-137 and Uranium-235/238 (both identified from HPGe
detector) between April 1979 and June 1993. The least squares fit results in a gross

gamma contribution ratio for U-235/238 to Cs-137 of 4.6 on June 1993.

Grade Thickness Product from 116 to 124 feet is decreasing at a rate consistent with a
least squares fit for Antimony-125 (hypothesis), Cesium-137 and Uranium-235/238 (both
identified from HPGe detector) between April 1979 and June 1993. The least squares fit

results in a gross gamma contribution ratio for U-235/238:Cs-137:Sb-125 of 171:143:5 on
June 1993.

Page 1 of 2
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Borehole 21-27-09

Gross Gamma Survey Information

Probe Type :

04: Sodium Iodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

150 f

Survey Depth :

150 ft

First Survey Date :

4/03/1979

Last Survey Date :

6/17/1993

Number Surveys :

34

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values :

<=0

Method Used to Compute Background :

Threshold (0< val < 50)

Depth(s) where Contamination Identified in

70-91 feet is Stable

Gross Gamma Surveys : | 91.101 feet is Stable
101-107 feet is Stable
107-116 feet is Stable
116-124 feet is Stable
Analyst Name : { R.K. Price
Analysis By : | Three Rivers Scientific
page 2 of 2
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HNF-3531 -REVO

Dry Well Survey Analysis - Notes

\_~ Borehole Bx (2]-27-99) Total # Surveys 34 Probe Type? 7
# neutron surveys 7 # GR Surveys 3%
Log Date: 7¢-0%-03 1% g3~ 06~/7 Last Presentation Plot Dates
e (If different from 1™ & Last)
Contamination Zone Depth(s): &Y~/ 22 &7
Isotope from Spectral Survey: _ <5, $4 () Max Survey Depth /-0
GAPS.Txt

Survey Date | num. Gaps [approx #Sampl's’ Comment
NO SURNZYS Wi 7er T4 Gark

HI-ZONES.Txt

Survey Date eason Selected |approx #Samp’s | Comment

NO Lpo 1S gy

N
BackGnd. Txt

Survey Date [Reason Selected| num. Samples | Feq. Clean | Avg. Bkg | Comment
MO SURVEYS Wiy naromrpt Auwlghks of | Cleg

Analysis Notes

NO S L Uf;g[ K/ Tecr 20
SURVEYS Strergn W) SHE-UTD fnd Dszgrr. 2por08 fntte i
LERFOA BT Thpen (omZ A0 w5 (222705 7 Zome [ 70~/ 27
[ Ps 74K Zoa & 70—-7/ 7/~ [ ey 107418 [1L~r24r Z)
CoAL L ISipnS D fé‘/lfﬁﬁ e T MJMAzg As Pzﬁ%’ As Q ~ 3z
RA7e 2L Dgtiscac Flors [ 8 uppss Zme) 79 0.0/ { Ocde Zonl)d
(Al Zing.. LARE: Lanva Tt d-Tions psFr 2K Cs R lars BDSR

Y

Analyst Name M %o;j S/W ver 77CHasS V' 20 "\V[//J}‘ﬁ
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HNF-3531 -~REVO
filein :=/"Ab-o70-021_.m"? Well 21-27-09

A = READPRN( filein) yr = A(" > net := A<7> bkg = A<6> max = A<*>
N = last(yr) N =33 i=0.N k:=0..300 ji=0..299
Tcs = 30.17 acs = 300
2nd Isotope is Sb-125 (2.77 yrs) 12:=277 a2 := 20000
-~ 75) In(2) - (yr;- 79) In(2)
Cs; = acs-e s X2, = a2-e 2 tot, := Cs, + X2,
gross; = net; This data edited for spurious points
8000 | T T | | T T
6000 — —
gross,;
S 4000~ =
tot,
2000 [— —
0
78 94
2
- {yr; - 75) 22 -y, - 75) 22
ssq(al ,a3) = Z gross, - |al-e ™ tade 2
i
Given
ssq{acs,a2)=0 I=1
oCs .
'= Minerr(acs,a2)
o2
ues = 166.337 o2 =2.003-10°
In(2 In(2 S 8306410
_(yri—'IS)‘n( ) -(yr,= 75 %) 2
Cs, = aese Lo X2, = a2-e i tot, = Cs, + X2,
f X2y
<0> _ <> " . —=1.813
out =yr out i= tot WRITEPRN( "twop.txt" } := out Csy

Cs-Sb-Decay.med 74!? 5/198 Page 1



HNF-3531 -REVO

filein :=|77A_t;-o91-101:5x_t'i Well 21-27-09

A = READPRN(filein) yri= A<1 > net := A<7> bkg := A<6> max :=s A<4>
N := last{yr} N =33 i=0.N k:=0.300 ji=0..299
Tcs 1= 30.17 acs := 200
2nd Isotope is Sh-125 (2.77 yrs) 12 :=2.77 a2 = 7000
(- 75)002) - 75) 22
Cs; = acs-e s X2, i=a2e © tot, := Cs, + X2,
gross; = net; This data edited for spurious points
3000
2000 -
gross,
i+
tot.
1
1000 [~ —
0
78 94

2
- (yri - 75) In2) - (yrri - 75) -]n(;)
ssq(al,a3) = Z gross, - |al-e ¢ tra3e ST
i
Given
ssq(acs,a2)=0 i=]
ocs .
= Minerr(acs,a2)
a2
acs = 189.428 &2 =7.295+10°
acs
‘(Y’i‘ 75\_In(2) ~(yri— .,5).ln(2) 5 =0.026
Cs, := acs-e Bl X2;:=a2-e & tot, = Cs, + X2, N
p Xiﬁ' o }
out™?” = yr out<!” = tot WRITEPRN( "twop.txt" } := out ( S =0.58 /
Cs-Sb-Decay.med 7115/98 Page 1
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HNF-3531 -REVO
filein 1= Ab-101-107.tx1" Well 21-27-09

A = READPRN(filein) yr = ASI> net := A7 bkg := ASE> max = A<

N := last{yr) N =33 i=0.N k:=0.300 j=0.299
1cs = 30,17 acs = 100
2nd Isotope is Sb-125 (2.77 yrs) 12:=2.77 a2 = 500

(- 75) In(2) - - 75) In2)
Cs; = acs'e s X2, :=a2e 2 tot, := Cs; + X2,
gross; := net; This data edited for spurious points
350 T | 1 T T T |
-]
300 |- —
250 — —
gross;
200 - —
tmi
1so- —
100 - —
50
78 94
2
- (= 79) In(2) - (- 75) #
ssq(al,a3) = Z gross, - |al-e ™ pade *
i
Given
ssq(acs,a2)=0 I=1
ocs
:= Minerr(acs,a2} -
o2 ST
ocs =93.113 o2 =552.88
ocs
‘(\Yri" 75)'1:1(2) iyr.— 75) ]n(22) E =0.168
Cs; = acs e s X2, = a2 E tot, := Cs; + X2,
T
out®> ;= yr out<!> = tot WRITEPRN( "twop.txt" ) := out
Cs-Sb-Decay.med 7115/08 Page 1
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HNF-3531 -REVO
filein = "Ab-107-116.txt" // ell 21 -27-09N

A ;= READPRN(filein) yri= 1> net i= A<7> bkg = A<6> max = A<4>
N := last(yr) N =33 i=0.N k:=0..300 j=0.299
Tcs = 30.17 acs = 100
2nd Isotope is U (4.5 ES yrs) 12:=4.55-10° a2 1= 300
In(2 2
7 (g
Csi = acs-e s X2i = g2-e tot; = Csi + )(2i
gross; = net, This data edited for spuricus points
500 T T T T T | T
. .
@ © ° °
e L+ G0 ©
400 &"Tg— = 2 2 o o o ° o]
o 0% o ° e
[+
00 |~ ¢ =
gn’ssi 3
[+
tot,
— 200~ =1
100 [~ =
0 ] - | | ] ] |
78 80 82 84 86 88 90 92 94
Yri
2
- (yr - 75) in2) - (yri - 75) M
ssq(al,a3) = 2 gross, — | al-e = ra3e 2
i
Given
ssq(acs,a2)=0 1=1
ocs |
= Minerr(acs,a2)
02 ¢/
ocs = 100.651 a2 =301.399
ocs
75)_In(2) 75) In(2) vy =0.334
kL] 2 o .
Cs, = acs-e X2, =02 tot, = Cs, + X2, . — — T T
2 N
0> <1> - ——=4576
out™” = yr out™ ~ :=tot WRITEPRN( "twop.txt" ) := out co Cs
-5 N Y
Cs-Sb-Decay.med 7/31/98 Page 1
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HNF-3%531 -REVO
filein = "Ab-116-124.txt" / Well 21 -27_:09 (

———

A = READPRN(filein) yr:= A<l > net := A<7> bkg := A<6> max := A<4>
N := last(yr) N =33 i=0.N k:=0..300 j=0..299
Tcs = 30.17 acs =217
2nd Isotope is Sh-125 (2.77 yrs) 12:=2.77 a2 =530 B:=170 B is Uranium
[ —_— e
in(2) In{2)
- (i~ 75)-F - (75~ 75) “12
Cs, i=acs-e X2, :=a2e tot, := Cs; + X2, + B
gross; = nef; This data edited for spurious points
600
400 [~ —
gross,
(4]
tot;
200~ =
0 | | | [ | L I
73 80 82 84 86 88 90 92 94

2
w, 75).1n(2) —(yri—-TS In(2)
ssq(al,a3,a5) :=Z gross, —|al-e S ta3e 2 +as

Given
ssq(acs,a2,B)=0 1=1] B=B
ocs
o2 |:=Minerr(acs,a2,B) t )
bk —5 é’ -
ocs =218.629 a2 =537.142 bk =171.423
ocs
—=0407
vr, 75)-“‘ﬁ - (y,-75) '“(:) o2
Cs; = acse s X2 =a2e t tot, := Cs; + X2, + B
X2, X2, =5.293
ot = yr out<! > = tot WRITEPRN( "twop.txt" ) := out Sy 0.037 Csyy = 143.053
Isotopes-3.med 7/31/98 Page 1
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HNF=3531 -REVO
ilein "&b-o7o-“f2d¢§¢7'? Well 21-27-09

) Com s AT
A = READPRN(filein) yri= ASI> net == A7 bkg = AS6> max := AV

N := last(yr} N =33 i=0..N k:=0..300 j:i=0.299
Tes = 30.17 acs := 1300
2nd Isotope is Sb-125 (2.77 yrs) 12:=277 a2 := 22000

- (yri - 75)@ - (- 75)3@
Cs, i= acs-e i X2, =a2e © tot, := Cs, + X2,
gross; := net; This data edited for spurious points
4
1+10 1 T T T T 1
8000 — -]
ross, 6000 -
[+
tot,
4000 - -
2000 [~ -
0 ] ] | | | | |
78 80 82 84 86 88 90 92 94
¥t
1
2
i-'is)w -(yri-’?S)M
ssq(al,ald) = Z gross; - [al-e ™ ra3e 2
i
Given
ssq(acs,a2)=0 1=1
ocs .
= Minerr(acs ,a2)
a2
acs = 1.29+10° 2 =2.196+10%
et e e e e =i -
ocs
In(2) In(2) = =0.059
g e =) — a2
Cs, = acs-e X2, '=0a2-e tot, := Cs; + X2,
out®” = yr out™!” := tot WRITEPRN( "twop.txt" ) := out
Cs-Sb-Decay.mcd ' 7/15/98 Page 1
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HNF=3531 -REVO

Borehole 21-27-10

- Contamination (Cs-137&Sb-125) from 70 to 102 ft is Stable
Contamination (Cs-137&U-235/238) from 118 to 135 ft is Stable

Grade Thickness Product for the radioactive zone (70-102 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Cesium-137 and Antimony-125 (both identified from HPGe detector)
between April 1979 and June 1993. The least squares fit results in a gross gamma
contribution ratio for Sb-125 to Cs-137 of 0.55 on June 1993.

Grade Thickness Product for the radioactive zone (118-135 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Cesium-137 and Uranium-235/238 (both identified from HPGe
detector) between April 1979 and June 1993. The least squares fit results in a gross
gamma contribution ratio for U-235/238 to Cs-137 of 0.35 on June 1993.

Gross Gamma Survey Information

Probe Type : | 04: Sodium lodide Scintillator

Other Probe Types : | 03: Neutron (2 surveys)

Borehole Depth : | 150 ft

Survey Depth : | 150 ft

First Survey Date : | 4/03/1979

Last Survey Date : | 6/18/1993

Number Surveys : | 35

Analysis Notes

Number Surveys Rejected : | O

Lower Threshold for Bad Survey Values: | <=0

Method Used to Compute Background : | Threshold (0< val < 50)

Depth(s) where Contamination Identifiedin | 70.102 ft is Stable
Gross Gamma Surveys | 118-135 ft is Stable

Analyst Name : | RK. Price

Analysis By : | Three Rivers Scientific

427




( C ‘

06/18/93
04/03/79 Borehole 21-27-10  Gomma (o)
Sl o
; ; Depth: 70-102 ft o
10 - .
g
20 ® |
gg %
% m Cs-137 Decay Line 40 |
@ m ¢ / Cs-137 & Sb-125 Decay Line 50 |
% 5 | el
% m m . o Mwo
£ -1
sk, : g
oof 80 -
m 8 | - N . . 8 L
e+ . 1990 1985
® o7 190 cma (Year) - 100 |
e 8w | 110
€40 L
110 ; $830! g t x}é: + + + + + t ¢ + .
$ 820
1201 ) m._o . 130 -
@ o
130 1 mm_mm . - 140 |
140 1 38 %
g8u| 150
150 0

Anaiysia by: Thiee Rivers Sclentific

1€6% -3NH

OA3 Y-




(

o

-
L~

6Ly
Depth (feet)
il

8 8

100 -

110 1

120 -

130 1

140 -

150

IR

0

04/03/79

Gamma (c/s)
100 200

1000

Borehole 21-27-10

Grade Thickness Product (feet*c/s)
500

Depth: 118-135 ft

U-235/238 Decay Line Cs-137 & U-|235!238 Decay Line
\
40“ 200° oa Y
o P o —~ - ] o 01“ o o
- — - .
o & . . . 2 e . . . R
1975 1980 1685 1990 1095
Date (Year)
230 U
3401
153 st RIS I I
2 £20
“gw-
0
~100
Eém' L 0 -
$ <00
£ 240
O 5 )
0

Anatysis by: Three Rivers Scientific

06/18/93
Gamma (¢/s)
0 0 100 200

2 5 & 8 3

Depth (feet)
3

s 2

100 1

110

120 4

130

140 -

150

1€64 ~dNH

OA3Y-



oty
Depth (feet)

53888388388

o

N =
o O

1
1

120 -
130
140
150 1

N

(
Borehole 21-27-10

(

Depth Shifted

| I DPAPEPEr |

- ”V‘\M

A AL S RS A BRI A [ A A I A S i m it e i B ae s e pan meae oy

1975

1980

1985
Date (Year)

1990

1995

OA3¥- T€6¢-dNH



.

HNF=3531 -~REVO

Dry Well Survey Analysis - Notes

Borehole 8X (21 "2*7"’OJ Total # Surveys > 7 Probe Type £
# neutron surveys 2 # GR Surveys 3.5
Log Date: 77-g%~03 1* 730l Last Presentation Plot Dates

(If different from 1* & Last)
Contamination Zone Depth(s): _ S/on7 Livpy Zsozwr. (76-lpcs> f&a{;’sﬁ
Isotope from Spectral Survey: €5, By U, Sk Max Survey Depth /5%

GAPS.Txt

Survey Date | num. Gaps japprox #Sampl's] Comment

gy 2 e

yo—o-%

Survey Date

Reason Selected

approx #Samp’s

Comment

HI-ZONES.Txt

BackGnd. Txt

Survey Date

Reason Selected

num. Samples

Feq. Clean

Avg, Bkg

Comment

Th-0/ -0F

L&

1 Jo

Z3%

2l-g

Analysis Notes

Mo sppdveys KL TEC7450

LBRoAY ok hrfesresd [ 70-10Z2F7)

Analyst Name / ﬂ-r(_,,{{. M f ‘*’-‘-D

/W ver T7ZA 0SS V. o

431



HNF=-3531 -REVO
fitein = "wo118-135.0 WNEII 21-27-10

432

A = READPRN(filein) yri= A<l > net ;= A(’> bkg = A<6> max = A<4>
- N := last(yr) N =32 i:=0.N k:=0.300 ji=0.299
Tcs = 30.17 acs = 180
2nd Isotope is U-235/238 (4.5e9 yrs) 12 := 4.5:10° a2 := 40
- (yri - 75) Jn(2) - (yri - 75) _ln(22)
Cs; = acs-e s X2, i=a2-e ¥ tot, := Cs, + X2,
gross; i= ney; This data edited for spurious points
250 | T T T T 1
° S
200 — =
gross;
[+
ot
150~ -
o
100 | | | | | l |
78 80 82 84 86 88 S0 92 94
¥n
2
- (yri - 75) In(2) - (yri - 75) &22)
ssq(al,ald) = Z gross, — [al-e T+ ale '
i
Given
ssq(acs,a2)=0 1=1
acs
[ := Minerr{acs,a2)
o2 \'j
acs=181.52§ a2 =41.26
ocs
— =44
yrl—‘!S) lr:::) - yri—'TS)-ln:;) o2 4
Cs; = acs-e X2 =ole tot, = Cs; + X2, _ _.——
V' X2y \
out0> := yr out™'” := tot WRITEPRN ( "twop.txt" ) = out Csy =0.347 K
|
Cs-2nd-Decay.med 8/1/98

Page 1



HNF-3%531 -REVO
filein := "wor0-102.0 | W€l 21-27-1 Oj

A = READPRN( fil¢in)

yri= A< net = A7 bkg = A max = A4

N N := last(yr) N=33 i=0.N k:=0..300 ji=0.299
tcs = 30.17 acs := 122 '
Tesi= 30.1/
2nd Isotope is Sh-125 (2.77 yrs) 12:=2.77 a2 = 4470

- ;- 75)1‘!@ (- 75)%
Csi = acs-e wes X2i = a2-e tOtI- = CSi + x2i
gross,; i= net; This data edited for spurious points
2000 T | | T T |
[
1500 —
gross;
S 1000
1:(:!!.i
500 [~
A
0
78
2
- (7 75) In(2) - (- 75)%
ssq(al,a3) = Z gross; —|al-e S rade
i
Given
ssq(acs,a2)=Q 1=l
ocs Minerr( 22)
= Minerr(acs,
o2 Sh
acs =122 a2 =4.47-10°
- (= 75) In(2) - (= 75) In(2)
! s ! 2
Cs, = acs-e X2, =a2-¢ tot, i= Cs, + X2,
out<> = yr out<!” := tot WRITEPRN ("twop.txt" ) = out
A\
Cs-2nd-Decay.mcd 8/1/98 ' Page 1
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HNF=-3531 -REVO

Borehole 21-27-11

Contamination (Co-60 & Sb-125 & U-235/238) from 66 to 110
feet is Stable
Stability of Contamination (Co-60 & U-235/238) from 110 to 138
feet is Undetermined

Grade Thickness Product for the radioactive zone (66110 feet) is decreasing within the
gross gamma sensitivity to each isotope and relative intensity at a rate consistent with a
least squares fit of Cobalt-60, Antimony-125, and Uranium-235/238 (all three identified
from HPGe detector) between April 1979 and June 1993. The least squares fit results in a
gross gamma contribution ratio for Co-60:Sb-125:U-235/238 of 144:818:890 on
June 1993,

Grade Thickness Product of the radioactive zone (110-138 feet) can not be established. A
least squares fit for the HPGe detected radionuclides (Cobalt-60 and Uranium-235/238) is
presented. The least squares fit results in a gross gamma contribution ratio for Co-60 to
U-235/238 of 0.2 on June 1993.

Gross Gamma Survey Information

Probe Type :

04: Sodium lodide Scintillator

Other Probe Types :

03: Neutron (2 surveys)

Borehole Depth :

138 ft

Survey Depth :

138 ft

First Survey Date ;

4/30/1979

Last Survey Date :

6/17/1993

Number Surveys :

36

Analysis Notes

Number Surveys Rejected :

0

Lower Threshold for Bad Survey Values .

<=0

Method Used to Compute Background :

40 to 60 feet

Depth(s) where Contamination Identified in
Gross Gamma Surveys :

66-110 feet is Stable
110-138 feet Undetermined

Analyst Name :

R.K. Price

Analysis By :

Three Rivers Scientific
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HNF=-%531 -“REVO
filein := "wo110-138.t WVEIl 21-27-11

A 1= READPRN(filein) yri= AS1> net = A< bkg := AT6” max = A

N := last(yr) N =30 i=0.N k:=0..300 j=0.299

Tco =527 aco = 1200

2nd Isotope is U (4.5 EB yrs) T2 := 4500000 a2 := 530

et ey,
. (yri _ 75)‘111(2) _ yrl - 75 ln(2)
Co, := aco-e o X2, = ad-e 2 tot, := Co, + X2,
gross, = net, This data edited for spurious points

1600 T | | T r T |
&
1400 — —
1200 —
gross;
L] 1600
tot,
800 —
600 [—
400 I ! [ | 1 1 1
78 30 32 34 86 28 90 92 94
¥
2
-(yri—TS In(2) -(yri-TS)-In(z)
ssq(al,a3) := Z gross; — [al-e 0 ya3e @
i
Given
ssq(aco,a2)=0 1=]
oco .
:= Minerr(aco,a2}
o U
aco = 1.21+10° a2 = 533.806
Se .
_ yrl.-TS) In(2) - y,i_-;s).,'_“fgﬂ
Co, = acoe o X2, :=ale tot, := Co, + X2,
out?” = yr out~!” := tot WRITEPRN( "twop.txt" ) := out
Co-2nd-Decay.mcd 8/1/98 Page 1
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HNF=3531 -REVO
filein := "two66-110.txt" Well 21-27-11
A = READPRN(filcin) yri= A<t net = A<~ bkg = A<E> max = A<4>
N := last(yr) N=34 i=0.N k:=0.300 Jji=0..299
1st isotope is Co-60 (5.27 yrs) Tes = 5.27 acs = 1660
2nd Isotope is Sh-125 (2.77 yrs) 12 =2.77 a2 := 83000 B:=888 B is Uranium
- (- 75) X2 - (sm;- 75) &:)
Cs, := acs-e s X2, = a2e ¥ tot; = Cs, + X2, + B
gross; i= net; This data edited for spurious points
4
4s10 | T | ] T T
3e10* |- -
L+
gross;
o 20t - -
tmi °
1e10* -
0 ] | | | ] l I
78 80 82 84 86 88 90 92 94
¥,
2
- (),rri - 75).|n(2) - (yri —75).1n2)
. s 2
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Dry Well Survey Analysis - Notes
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